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There Is always a reason for choosing a
subject for a paper, a thesis or a book* My choice
of subject has puzzled so many of my friends, who
upon hearing the name "Sugar Beet" exclaim, "Why
Sugar Beet?", not realizing perhaps that they have
by this simple question really answered their
inquiry.
In my course "Methods of Teaching Commer-
cial Geography" with Mr. William L» Anderson at
Boston University (a pioneer in the field of commer-
cial geography in the City of Boston), the extraction
of sugar from beets was mentioned as a source of
supply which the United States could well afford to
encourage, because of its commercial and political
significance. The production of sugar from beets
seems \mimportant to us of the East because we asso-
ciate the word "sugar" with "cane" exclusively.
Why choose the subject of Sugar Beet? The
answer to that question is because I, too, was curious
to learn its history, what the sugar beet is, how and
where it is produced, where it is marketed, and what
i
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it means to our great United States, especially at
this time of uncertainty, of stress and of politi-
cal controversy. Is it a product of small indivi-
dual farms? Are many people employed? Is it a
seasonal Industry? Does it require large capital
Investments? Is there a monopoly connected with
its production? Is it a controlling factor in the
price of sugar? Is the industry organized? Is
this organization, if there is one, active locally
in the Interests of the industry as well as in
Washington?
These and many other questions demanded
answers, if not for the benefit of my curious friends,
at least for me. In the following pages I shall de-
velop the subject of the ’’History and Economic Develop-
ment of the Sugar Beet Industry in the United States”,
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What Is sugar? "Sugar is a sweet, crys-
talizable substance, colorless or white when pure,
occurring in many plant juices, and forming an
IlvIPORTANT article of human food; --called specifically
‘cane sugar* and also ’saccharose* and 'sucrose*.
The chief sources of sugar are the sugar cane and
the SUGAR BEET, the completely refined products of
which are IDENTICAL and form the loaf sugar, granu-
lated sugar, etc, of commerce. Sugar is a food, and
also serves as a condiment and preservative for other
foods,"^^^ "It is a vital requirement of the human
body; an energizer; stored-up heat."^^^
The definition of the term "sugar” is of
extreme importance, especially the word "identical”.
It is known that there still exists among the general
public as well as among many manufacturers of jam,
confectionery, biscuits, condensed milk, etc,, a
(1) WEBSTER’S NEW INTERNATIONAL DICTIONARY, G, & G.
Merrlam Co,, 1928, p, 2075
(2) Nell Kelly, BEET SUGAR COMPLETES THE CIRCLE,
Progress, 1933, p, 43
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prejudice against beet sugar, ^ Leading chemists,
food experts, authorities in the Department of
Agriculture contribute the following statements.
Dr, Carl L, Alsberg, when chief of the
United States Bureau of Chemistry and Soils, was
questioned relative to the comparative merits of
beet and cane sugars. He said:
"The ordinary sugar of commerce, regard-
less of whether it is made from beets or
sugar cane, consists essentially of su-
crose, and contains such extremely small
amounts of substances other than sucrose
that it is practically Impossible to chem-
ically differentiate cane sugar from beet
sugar in such cases, especially in the
case of high-grade sugars,
"This Bureau has conducted certain ex-
periments relating to the manufacture of
apple and grape jelly, using commercial
granulated beet sugar and commercial cane
sugar under identical conditions, and no
difference was found to exist in the fin-
ished products in any of their charac-
teristics, so far as the use of cane sugar
and beet sugar was concerned,
"The highest grades of granulated sugar
on the market reach an ideal state of
purity so far as all practical purposes
are concerned, and it is believed that
where the highest grades of commercial
granulated sugars are used there is no
choice between beet and cane sugar , " (2)
(1) SCIENTIFIC DATA ON BEET SUGAR, Publicity Depart-
ment of the Great Western Sugar, pp, 1-5.
(2) THE BEET SUGAR INDUSTRY OF MICHIGAN, OHIO AND
INDIAITA, Farmers and Manufacturers Beet Sugar
Association, 1934, p, 2
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Professor E, 0. von Llppman, in "The Chemis-
try of the Sugars", states:
"It is impossible to distinguish beet
sugar and cane sugar from each other
both are in a perfectly pure form,"
A statement from The Report of the United
States Tariff Commission to the President of the Uni-
ted States in 1926 is as follows:
"The chemical composition of sugar is
not changed by extraction and refining,
and sugar from the beet root, when re-
fined to the same degree as cane sugar,
is identical in every respect with re-,p»
fined sugar from the cane plant."
Dr, Edwin E, Slosson in his "Creative Chem-
istry" says:
"Cane sugar and beet sugar are, when
completely purified, the same substance-
.
that is, sucrose, 03^2^22^11*" ^
Mary Hinman Abel, author of Bulletin 535
"Sugar and Its Value as Food", of the United States
Department of Agriculture, says:
"The juice containing the sugar is ex-
tracted from the cane, beet,, etc. Prom
all these raw sugars the pure cane or
sucrose as known to the chemist, can be
(1) SCIENTIFIC DATA ON BEET SUGAR, Publicity Depart-
ment of the Great Western Sugar Company, p, 5,
(2) Ibid, p. 5
(3) HOW CHEMISTS USE THE TERI^ "CANE" SUGAR, Publicity
Department of the Great V/estern Sugar Company, p, 2.
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crystallized out, and in every case
the sugar is Identical in chemical com-
position, appearance, and properties.
"Tests made at the California Experi-
ment Station led to the conclusion that
the two sorts of sugar were equally
valuable for canning, and identical in
their behavior of the same fineness of
crystallization. " ( 1
)
It can be seen from the above definitions
and explanations that the refined sugar from the
sugar cane and from the sugar beet is Identical in
appearance, taste and food value. As sugar is a
staple food, a source of supply is of great impor-
tance to any nation which must of necessity or desire
become self-sufficient. We cannot produce sugar cane
in quantity in the United States, but we can produce
the sugar beet. Therefore, if we cultivate the sugar
beet, we have a strong line of national defense against
a shortage of a staple food due to any Interference
with its importation. It is a home Industry and pro-
vides a livelihood for local labor, for the employ-
ment of capital, for promotion and stimulation of
allied industries. It is a source of additional Income
(1) HOW CHELIISTS USE THE TERM "CANE" SUGAR, Publicity
Department of the Great Western Sugar Company, p. 2.
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throu^ tariff regulations .
I
have enlarged on
this point in Chapter IX*
Because of the depression, every industry
has suffered, and the Sugar Beet Industry is not an
exception* The United States Government has attempted
to alleviate this condition throu^ the enactment and
appliance of the Agricultural Adjustment Act of May
12, 1933*
In addition to the depression, this indus-
try has also been adversely affected by the most
destructive drou^t ever to occur in the United States.
This drought has caused a tremendous amount of loss
and suffering this past year—the summer of 1934*
My Interest in this subject has already
been partly explained in the Foreword, but in addi-
tion to this it is my intention first, to determine
this industry's value to this country; second, to
show the necessity of fostering such an Industry in
the United States; third, to show that its development
is a definite guard against a shortage of a necessary
food in times of stress; and fourth, to show how it
(1) See Chapter IX, p* 84
no bej^'islxio ov«ff I .8noI:»AXjJSdi dQjJOij{:t
• XI *idctqjariO nl inloq eld;t
V-^evs laoleaorxqob ©d:f Iko eorsoeS
Its ^crt al ci-flwil Uiji/iS ©£tt hftA ^b&'i9t"isfc GMd
Jba^tqrrOvt^tJB* ead ^JrroirmevcH) s©ui}w8 Jb©:ti£tU ecH , rwIitqooKO
bnj£ ojlct xtolilftfxoo «Lr!i ©rfeivolls o;t
Y«M Io ;ictO!\ii9iili3A XaicrJInotT^A erf^ Ic eoKAllqqm
.**.£91 ,SX
-ai/bcl airfd ,noIa4J©^efc erf^ o:^ no. rtl
dbOAi ©dd >,0 i>odc©')-lfl xX&^-'X»vJ!>« n©«cf oalji sad
bo;fJtaV 9£l;f at t/.ooo od ovXdo;ndad£j
'acX lo dmrcnui ii/obno; .©ftd a Jbeax/ac s*rf ^iiairortb «ldT
.i^S9I lo "lOtf-riara d’caq airlcf ytliellj/B
Qod doot<^;j3 elrti nl daoiDdni ^
-Ibbs fii dwcf ,I)'tcw©'Xo‘5 rrl! benJCaXqxe '^XiiBq Good
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od tJU co©« jY^drti/oo sl/fd od ©lXbv sldd
nX nM dnsjB sfi-l-isdeol lo \dXt8©o©fl ©dd wcda
d0nfflqrclov©fc adX d^rfd wcrfa od tT-rirfct laod^dE bedXaU ©rfd
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wX woxi woxfe od trfdG'fo*! tius ;»e©*ida eadd nX J!)Co1
•^ ,q iXI •xedqBrT? e©8 (I)
acts through competition with the other sources of
supply as a price control*
My information has been obtained from
books, government publications, periodicals, pam-
phlets of sugar companies, and direct correspondence
a list of which will be found in the bibliography
at the end of this thesis*
.'< act/TOO eclnq m cb -rlqqx/a
rjo'tl b^ol^idc no9Cj carf noI^Bfc.'Xo'l/rJt
-r.nq <RXsc.^foo.t*ia<i ^enci^BOlIdirq ^KfooQ
’“^o£iffbn.cciti<i*i'to^ ivtB ^BsX/fBqtioo *ia^\xjb "io
'rflqsT^oilc.Id ©fiif ixX tiLuclL ©d IX2r rfoXiiw *10 b
taiaof^d RJLrii lo Jbfzo
CHAPTER II
EARLY HISTORY
The place of origin of the sugar heet is
a matter of some doubt among historians, but all
agree that it was found growing wild in southern
and middle Asia, and it is generally conceded that
it was cultivated by the ancients in Southern Europe
and northern Africa, In the writings of Herodotus,
the sugar beet is mentioned as being one of the plants
which was used as food by the builders of the Pyra-
mids, and according to Voltz, the Romans first brought
the sugar beet into Gaul,^^^
At a later period the sugar beet was only
a sweetish little v/hite wild root that was considered
just another weed by wine grov/ers on the shores of the
Mediterranean, Its sweetness was known, but not a
method of extraction; nor was the desire for its devel-
opment manifested.
It was again heard of in 1605, but little was
done with this knowledge as the sugar content was very
(1) THE STORY OP BEET SUGAR FROM THE SEED TO THE SACK,
Farmers and Manufacturers Beet Sugar Association, p, 11
(2) SUGAR SCIENCE SIDELIGHTS SIMPLY TOLD, Great Western
Sugar Co,, p. 1
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low and the method of extraction crude. This dis-
covery was regarded as just another impractical bit
of Information and was, therefore, not encouraged.
In spite of this lack of utilization there followed
almost two centuries of research and experiments, but
v;lth little success,
Andreas Slgumund Marggraf, a Prussian chem-
ist and physicist in the Royal Academy of Science and
Literature of Berlin, is now credited with the dis-
covery in 1747 of the existence of sugar in the beet
root. He also demonstrated that sugar, containing
the identical properties of cane sugar could be ex-
( 2 )tracted from beets,' * but he was able to extract only
about Z>% of the sugar content from the beet,^^^
Others, such as Jules Helot, an eminent
French authority, and Olivery de Serres, the great
French agronomist, have been credited with its prac-
tical discovery, but authorities today credit Marg-
graf as the real pioneer, Unfortunately the cost
(1) WHAT YOU SHOULD KNOW ABOUT SUGAR, Great Western
Sugar Co,, p, 2
(2) TEE ENCYCLOPAEDIA BRITANNICA, Volume 14, p, 879
(3) G, T, Surface, THE STORY OP SUGAR, p, 110
(4) THE STORY OP BEET SUGAR FROM THE SEED TO THE SACK,
Farmers and Manufacturers Beet Sugar Association, p, 3
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of production was too high even though new sources
of sugar supply were then essential to the European
countries and in spite of the fact that various govern-
ments encouraged new experiments in this field*
Little was accomplished until 1784, when
Franz Carl Achard, son of a French refugee in Prus-
sia, who had been a pupil of Marggraf and later his
successor in the Royal Academy of Science and Litera-
ture, obtained encouragement from Frederick the Great
of Prussia. He invented a process of extracting su-
gar from the beet root on a larger scale than had ever
before been possible, and thus turned into prac-
tical acco\mt Marggraf *s discovery. But, unfortunately,
experiments with his theory and process by the French
Institute in its two factories at St. Ouen and Chelles,
France showed that the cost of production for commer-
cial purposes was still prohibitive and he was ridiculed.
Nevertheless, he did not become discouraged
and with additional financial aid from Frederick Wil-
liam III erected the first real beet sugar factory in
the world at Cunern, in Silesia 1799-1801 where the
(1) THE STORY OF BEST SUGAR FROM THE SEED TO THE SACK,
Farmers and Manufacturers Beet Sugar Association, p. 3
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extraction of sugar fron the beet root on a commercial
basis was begun in 1802.^^^ In addition to this fac-
tory, the king granted funds for the erection of simi-
lar factories in Brandenburg, Silesia, and Pomerania,
but a number of technical difficulties were encountered.
It is possible that at this time, because
interest in sugar beets was waning, the industry might
have failed, but for the fact that it was markedly
stimulated by the Napoleonic V/ars (1805).^^^ As a
result of commercial restrictions, the supply was cut
off from the West Indies and the price of sugar became
prohibitive. Between 1807 and 1815 the price of sugar
was about 30 cents a pound. As this particular ar-
ticle of food was by this time no longer considered a
luxury but a necessity, great hardships resulted among
the people of Europe.
In the meantime Jules Delessert established
a factory at Passy, near Paris, in 1801, but not
being satisfied with results from his work, abandoned
(1) ENCYCLOPAEDIA BRITAITNICA, Volume 1, p. 120
(2) Staples and York, ECONOMIC GEOGRAPHY, p. 199
(3) SUGAR INDUSTRY, Poor's Publishing Company, p. 12
(4) THE STORY OP BEET SUGAR PROM THE SEED TO THE SACK,
Parraers and Manufacturers Beet Sugar Association, p. 4
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his efforts and experimented with methods of clarifying
the juice, as it was his belief that he could improve
upon Achard’s method. After seven years he again
opened his factory and, though he had many set-backs,
he finally achieved some form of success.
Early in March, 1811, the Society for the
Encouragement of National Industry submitted a report
to Napoleon in favor of establishing factories in
France for the production of sugar from sugar beet
roots. Napoleon was greatly Impressed and on March
25, 1811, Issued the famous decree which resulted in
the establishment of the French beet sugar industry. (1)
"This decree directed that 79,040 acres of
land in the various departments of the em-
pire be devoted to sugar beet culture with-
in a period of not more than two years . In
addition the decree prohibited the further
importation of sugar from the Indies after
January 1, 1913, and appropriated one mil-
lion francs for the establishment of six
experimental schools in which pupils could
be instructed in beet sugar factory opera-
tion, and provided for courses of lectures,
for land owners and farmers, on subjects
pertaining to sugar beet culture. "(2)
Napoleon also visited Jules Delessert and,
upon noting the success which had been achieved, or-
dered him to build ten new factories for the production
(1) THE STORY OF BEET SUGAR FROM THE SEED TO THE SACK,
Farmers and Manufacturers Beet Sugar Association, p. 4
(2) Ibid, p. 4
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of sugar from beet roots. Napoleon encouraged this
industry both financially and through legislative acts.
His purpose was to make Prance self-sufficient to
prevent any further sugar shortage, to substantially
reduce the price of sugar, and at the same time, to
encourage another home industry. He encouraged the
growing of beets, the erection of factories, further
study of technical problems involved in increasing the
sugar content, and the extraction of sugar from the
beets. As a result there were about forty factories
in Prance by 1812.^^^
Napoleon's policy was copied by practically
every Continental nation as well as by the United
States, and his arguments favoring its support by the
government are used even to this day by American sugar
beet growers.
Germany, meanv/hile, continued her efforts
to develop this industry and with the financial aid of
the king, a school and model sugar beet factory was
erected in January, 1812, to which students came from
(1) THE STORY OP BEET SUGAR PROK THE SEED TO THE SACK,
Parmers and Manufacturers Beet Sugar Association, p. 4
(2) SUGAR INDUSTRY, Poor's Publishing Company, p. 12
(3) Ibid, p. 12
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all parts of Europe* They, in turn, upon their re-
turn to their native lands, helped spread this rudi-
mentary skill in the production of sugar throughout
the Continent of Europe*
After the downfall of Napoleon, his policies
were discarded, and Imported sugar was again admitted
on the continent*
^
This almost proved disastrous
to the sugar beet industry in Prance as only one fac-
tory survived. With the reign of Louis Philippe these
factories were re-established and by 1337 there were
five hundred and forty-two sugar beet factories in
Prance •
^
The Industry was now again in full swing and
the newest scientific methods were adopted, both as to
culture and manufacture. The amount of sugar content
in the beet had been steadily Increased by seed selec-
tion, improved cultivation, and enlarged geographical
distribution* Now beets from which less than 12% sugar
could be extracted were not considered as a profitable
source for manufacture*
(1) THE STORY OP BEET SUGAR PROM THE SEED TO THE SACK,
Parmers and Manufacturers Beet Sugar Association, p* 4
(2) THE WORLD »S SUGAR SUPPLY: ITS SOURCES AND DISTRIBU-
TION, National Bank of Commerce of New York, p* 17
(3) THE STORY OP BEET SUGAR PROM THE SEED TO THE SACK,
Farmers and Manufacturers Beet Sugar Association, p* 4
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The Industry in Germany was also practically
destroyed v;hen the embargo against the importation of
sugar was removed, which resulted in an influx of cane
sugar. The sugar beet industry in Germany was revived
in 1835 through the efforts of Krause of Austria and
Schubath of Prussia, (1) By 1836 Germany had 122 sugar
beet factories . (2)
Another factor which added impetus to the
sugar beet industry was the world-wide emancipation
of slaves which began in 1833 in the British Colonies
and continued through succeeding decades.
The arguments put forth by Napoleon for the
encouragement, fostering, and protection of the sugar
beet industry again prevailed, and the Continental
countries enacted protective duties and granted direct
and Indirect bounties on the exportation of beet sugar. (4)
Prance held the lead in production \mtil 1880, at which
time she was surpassed by Germany, who has held her
foremost position ever since. (5)
(1) THE STORY OF BEET SUGAR FROM THE SEED TO THE SACK,
Farmers and Manufacturers Beet Sugar Association, p. 5
(2) G. T. Surface, THE STORY OP SUGAR, p. 112
(3) Ibid, p. 28
(4) THE WORLD’S SUGAR SUPPLY: ITS SOURCES AND DISTRI-
BUTION, National Bank of Commerce in New York, p. 17.
(5) THE STORY OP BEET SUGAR PROM THE SEED TO THE SACK,
Farmers and Manufacturers Beet Sugar Association, p. 5
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The production of beet sugar in proportion
to the total sugar production of the world grew from
4% in 1840/^^ 15^ in 1850,^^^ 34^ in 1870, 50^ in
1889, to 55^ in 1903.^^^ It can easily be seen that
with this increase in production, reduction in prices,
and increasing exportations, the ruin of the sugar
cane industry was again threatened as in the Napole-
onic era. Many international conferences were held
and finally an adjustment was reached by the Brussels
International Sugar Convention which was put in force
September 1, 1903.^^^ This date is a landmark in the
history of sugar.
All the principal countries of Europe ex-
cept Russia were represented and Russia came in on
special terms in 1907,' ' The convention did accom-
plish its purpose of equalizing the conditions exist-
ing between competitive coimtries by the abolition of
direct and Indirect bounties on the production and
(1) THE WORLD'S SUGAR SUPPLY: ITS SOURCES AND DISTRI*
BUTION, National Bank of Commerce in New York, p. 17
(2) V. D. Reed, PRINCIPLES OF ECONOMIC GEOGRAPHY,
p« 205
(3) THE WORLD'S SUGAR SUPPLY: ITS SOURCES AND DISTRI-
BUTION, National Bank of Commerce in New York, p. 17
(4) Ibid, p. 17
(5) Ibid, p. 18
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the exportation of sugar. It also restricted the
rate of import duty. This latter feature "led to
the dissolution of the csurtels, and coupled with a
reduction of the excise tax in most of the important
European countries signatory to the convention, ex-
cept Austria-Hungary, brou^t about a reduction in
domestic prices of sugar, and a rise in export
prices."^^^
By 1911 the sugar beet Industry had passed
the older cane sugar Industry in supplying the world’s
sugar needs, the production of cane being 9,432,118
tons, and of beet 9,587,588 tons.^^^ The establish-
ment at the Brussels Convention of a fairer competi-
tive basis did not curtail sugar beet production which
had steadily increased until the outbreak of the
World War, but it did give the sugar cane industry
the opportunity to develop. With the destructiveness
of the war, the production of the sugar beet industry
in Europe steadily declined until it now constitutes
about 33^ of the total production of sugar in the
(1) THE WORLD’S SUGAR SUPPLY: ITS SOURCES AND DISTRI-
BUTION, National Bank of Commerce in New York, p, 17
(2) WHAT YOU SHOULD KNOW ABOUT SUGAR, Great Western
Sugar Company, p, 2
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world; from July, 1932 to July, 1933 the estimated
beet sugar production in the world was 8,695,000
short tons as against a total estimated world pro-
duction of sugar of 26,860,000 short tons.^^^
(1) Staples and York, ECONOMIC GEOGRAPHY, p. 634
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CHAPTER III
THE HISTORY OF THE SUGAR BEET INDUSTRY
IN THE milTED STATES
Over one hundred years ago, the sugar beet
industry, which is so important today, was being
established in the United States* Immigrants from
Europe recognized the possibilities of raising their
own beets for the extraction of sugar. They did not
realize, however, that geographic locations, soil
conditions, weather conditions, hazards of the new
country, lack of finance, and lack of governjiient sub-
sidies were all bound together to defeat their aim.
In Europe, from whence these farmers came, the cul-
tivation of beets and the manufacturing of sugar
developed to some magnitude and it was their desire
to duplicate this success.
The necessity for a source of sugar is sho\m
by the knowledge that during the Colonial days, the
wealthy families who could afford to buy sugar, locked
up their sugar bov/ls to prevent the servants from
stealing the sugar.
(1) Staples and York, ECONOMIC GEOGRAPHY, p. 198
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As a result of many drawbacks, the early
stages of the development of the sugar industry were
marked by numerous failures and reverses* The first
effort to establish a factory was made in 1830 by
Vaugh and Ronaldson in Philadelphia, but it did not
survive and thus the sugar beet industry in the State
of Pennsylvania ended. In 1838 David Lee Child
erected his factory at Northampton, Massachusetts,
but shortly after abandoned it.^^^
In addition to the drawbacks mentioned
there were other factors contributing to these fail-
ures, such as:
1. The indifference of the farmers to
cooperate in the development of beet culture.
2. The lack of proper methods of farming.
3. The poor choice of location of sugar
beet factories.
4. The lack of practical experience in
operating a factory.
5* The high cost of production because of
inadequate factories
.
(1) THE STORY OP BEET SUGAR FROM THE SEED TO THE SACK,
Farmers and Manufacturers Beet Sugar Association, p. 5
(2) G. T. Surface, THE STORY OF SUGAR, p. 114
(3) Ibid, p. 116
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It was about this time, 1838, that the
Committee of Agriculture, which was under the juris-
diction of the United States Commissioner of Patents,
issued a report, part of which stated:
"From all the information which the com-
mittee have been able to obtain, they
are induced to believe that no country
in the world is better adapted for the
production of sugar beets than most
parts of the United States, whether we
consider the soil, the climate or the
people." (1)
Guadalupe Mirana and Carlos Beauboin, in
a petition filed January 8, 1841, asked Governor
Manuel Armijo, of the Province of New Mexico, for
what, in later years, became known as the Maxwell
Land Grant. One of the purposes for iidiich this land
was to* be used was the raising of sugar beets. The
Petition said:
"We ask that your excellency have the kind-
ness to give us a piece of land, with the
intention of improving it, without damage
to the Third Party (public), particularly
for the purpose of cultivating the sugar
beet, which v/e believe will grow well and
abundantly , " ' 2
)
In 1851, John Taylor, later President of
the Momon Church, made an unsuccessful attempt to
(1) THE STORY OP BEET SUGAR PROM THE SEED TO THE SACK
Farmers and Manufacturers Beet Sugar Association, p.
(2) HISTORY AND DEVELOPMENT OP SUGAR BEET, Great
Western Sugar Company, p. 3
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establish the beet sugar industry in Utah.^^^ The
next knovm establishment of a factory was in 1863 by
the Gennert Brothers of Illinois. This factory was
moved several times to different sections of Illinois,
then to Wisconsin, and finally it was dismantled and
(o\
the machinery removed to California*' ‘
As one reads of these tales of persistent
failures, it is indeed surprising that any of the far-
mers continued to feel the desire to try and try again.
They, however, had visions of a great Industry, of
success, of fine cities growing up in these backwoods
countries*
Peter Magnes and L* K. Perrin of Colorado,
and Otto and Bonesteel of Wisconsin were men of such
(3 )
vision*' ' While others were showing their prefer-
ences by seeking gold and precious minerals in the
surrounding country, these men looked ahead and knew
that a greater amount of wealth was stored in the
ground and could be obtained, but only with hard work*
(1) THE STORY OP BEET SUGAR PROM THE SEED TO THE SACK,
Parraers and Manufacturers Beet Sugar Association, p* 6
(2) Ibid, p* 6
(3) V/HAT YOU SHOULD KNOW ABOUT SUGAR, Great Western
Sugar Company, p* 1
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This was Indeed a prophecy, as during the
first twenty-five years of mining in Colorado (1868-82)
the production of gold, silver, copper and lead was
valued at $194,989,802 whereas in the first twenty-
five years of its incorporated history, one sugar beet
company alone paid to the intermountain beet growers
the sum of
•
$378,442,259--nearly twice the mining
figure.
"Had Peter Magnes been living in the decade,
1920-1930, he would have noted that Colo-
rado's gold production ranged from 7 to 9
million dollars per annum, while Great
Western cash payments to beet growers an-
nually fell between 20 and 30 million dol-
lars, of which two-thirds each year was
in Colorado. Truly a prophecy come true."^^'
R. H. Dyer and C. S. Hutchinson organized
a company in California and in 1869 persuaded Otto and
Bonesteel, who had achieved some success in Wisconsin,
to move their factory to California and there combine
Interests. After this organization was effected they
began operations in 1870 of the first real successful
(z)
sugar beet factory in the United States.
(1) A SILVER ANNIVERSARY V/RITTEN IN GOLD, Great
V/estern Sugar Company, pp. 2-3
(2) Ibid, p. 3
(3) THE STORY OP BEET SUGAR FROM THE SEED TO THE SACK,
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With the fact established that sugar beets
could be grown in the United States, and that fac-
tories could be successfully operated, the next prob-
lem to be solved was; How can the sugar content in
the beet be increased? This involved a method of
ascertaining the sugar content \diich was possible only
through experimentation and laboratory tests. The
first laboratory examination was made in Colorado by
Professor Jacob F. L. Schirmer, metallurgist and chem-
ist, who conducted an assay office in Denver. He
migrated with other scientists to Colorado in search
of gold, but he felt that there were greater lasting
possibilities in agriculture. He had obtained his
knowledge in Germany where the industry had reached a
high stage of development. He knew something of sugar
beet culture and factory problems and he was, there-
fore, an invaluable aid to these ambitious pioneer
farmers
.
In a published letter of December 8, 1869
in which Professor Schirmer discussed the culture and
manufacture of beet sugar, he prophesied the following:
(1) VffiAT YOU SHOULD KNOW ABOUT SUGAR, Great Western
Sugar Company, p. 2
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"In conclusion I will say that our climate
and soil are well adapted for the culture
of the beet and that it is my honest be-
lief that no other country on the face of
the globe has equal advantages if a proper
system of irrigation is inaugurated. The
construction of ditches is only a small
item compared with the country of Louisi-
ana. Our coal is equally as good and per-
haps better for evaporating purposes than
Bituminous coal or Anthracite, In short,
there is nothing to hinder Colorado from
becoming the greatest sugar producing
state in the world,"
Other states were trying to achieve simi-
lar success but to no avail, until the second suc-
cessful factory was established in California by
(2 )Claus Spreckels, the Hawaiian sugar king, in 1888.' '
In this same year a real impetus was given to the
sugar beet industry as a commercial enterprise by the
success achieved in a factory erected in Nebraska
by the Oxnard Brothers* Later they built two more
factories, one in Nebraska and the other in Califor-
nia, During this time Thomas E, Cutler and his
associates established a factory in Utah,
Now the farmers of the Eastern section of
the Rocky Mountains were not to be laggards. They
(1) WHAT YOU SHOULD OOV/ ABOUT SUGAR, Great V/estern
Sugar Company, p, 4
(2) G. T. Surface, THE STORY OF SUGAR, p, 116
(3) THE STORY OF BEET SUGAR FROM THE SEED TO THE SACK,
Farmers and Manufacturers Beet Sugar Association, p. 6
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had established this industry in 1898 through the
efforts of an organization called the Michigan Sugar
Company. This company combined in 1903 with the
Bay City Sugar Company, and it is now known as the
Michigan Sugar Company.
During the time that Colorado still had a
territorial form of government, a Bounty Bill was
Introduced in the territorial legislature (1872) of-
fering a bonus of $10,000 for the first corporation,
person or persons:
"who shall erect a manufactory and refinery
for the purpose of manufacturing sugar from
beets at a cost of not less than $50,000,
and with a capacity of producing two thous-
and pounds of sugar per day, and shall manu-
facture from beets grown within the limits
of this territory at least two hundred bar-
rels of good merchantable sugar," (2)
The measure was defeated by one vote. To-
day there is hardly a factory that is valued at less
than a million dollars. This defeat, however, did
not discourage the sugar beet enthusiasts.
(1) THE STORY OP BEET SUGAR PROM THE SEED TO THE SACK,
Farmers and Manufacturers Beet Sugar Association, p. 6
(2) WHAT YOU SHOULD KNOW ABOUT SUGAR, Great Western
Sugar Company, p, 4
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The next definite step was the formation
of the first promotion company in Denver, Colorado,
on February 23, 1872 for the p\irpose of building a
beet sugar factory.
In order to stimulate the growing of beets,
prizes were offered as incentives at the fairs and
special papers were read by sugar beet cultivators
and scientists who had been experimenting and improv-
ing the appearance, size, and sugar content of the
beet. That there was an active interest in these pur-
suits, is attested by the fact that in 1879 when the
Colorado State Agricultural College was founded, in
addition to its chief objectives of imparting general
and agricultural knowledge to students, the testing
of crops, particularly beets, was undertaken. In
1888 this research work was turned over to the Colo-
rado Experiment Station which had been established
in connection with this college. The farmers in
the Arkansas Valley, in the San Luis Valley, and on
the western slope of the Rocky Mountains were acquaint-
ing themselves with the problems of the sugar crop
through the efforts of these scientific researches.
(1) HISTORY km DEVELOPMENT OF SUGAR BEET, Great
Western Sugar Company, p. 5
(2) Ibid, p. 5
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Independent of these efforts, the residents
of Grant Junction were making headway with their own
factory. About this time Charles M, Cox, a promoter,
became interested, particularly in view of an offer
made by the commissioner of Mesa County of ”a bonus
of one per cent of the capital invested in a sugar
beet factory in that country, provided the cost of
same should not be less than $350,000,”^^^ This of-
fer was later increased to three per cent. Mr, Cox
obtained the necessary pledges from the earners of beet
acreage and he also interested capital in a project
for factory construction. After years of agitation
and discussion Charles Boettcher and his associates
built and operated a factory at Grand Junction.
In 1899 it sliced 6656 tons of beets which produced
6600 sacks of sugar. From that time on the progress
of this industry in Colorado alone is a remarkable re-
cord of promotion and accompli sliment.
Invaluable aid was given by Henry Havemeyer
of New York who had tremendous financial interests
in cane sugar refining. Instead of throttling this
(1) V/HAT YOU SHOULD OOW ABOUT SUGAR, Great Western
Sugar Company, p. 5
(2) A SILVER ANNIVERSARY WRITTEN IN GOLD, Great
Western Sugar Company, p,
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new competitive industry which was threatening his
cane investments, he lent financial and technical
assistance and may be thus also credited with being
a pioneer in its large scale production development*
He was the first president of the Great Western Su-
gar Company, an office to which he was elected on
January 31, 1905.^^^ This company has grown to such
proportions that in recent years it has produced annu-
ally over half of the beet sugar output of the entire
United States*
More recent developments show that from 1896
to 1901 forty-one sugar factories were erected in the
United States, seventeen of which failed later.
During the next thirty years this industry grew, some-
times to falter, but nevertheless steadily on until
now there are about one hundred factories in the Uni-
ted States, and over 1,000,000 acres of land devoted
to the production of sugar beets annually. The sugar
extracted from sugar beets amoimts to from 20^ to 25^
of all the sugar consumed in the United States.
(1) A SILVER ANNIVERSARY WRITTEN IN GOLD, Great V/estern
Sugar Company, p. 5
(2) Ibid, p. 5
(3) THE STORY OP BEET SUGAR PROM THE SEED TO THE SACK,
Parmers and Manufacturers Beet Sugar Association, p. 6
(4) Ibid, p. 6
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In addition to the development of the beet.
Its cultivation, manufacture, and the increase of
sugar content, there has been intensive scientific
research toward the utilization of Its by-products,
which have provided farmers with extra revenue and
feed for their live-stock. Newer methods, better
machinery, and large scale production were all incor-
porated in this Industry’s growth.
Of course, it must be kept in mind that the
industry could not have survived against competition
without protective tariffs Imposed by the government.
These and other Important factors. Including
the Sugar Section of the Agricultural Adjustment Act
approved May 12, 1933 and its amendments, are discussed
in later chapters under their respective headings.
In connection with the history of this in-
dustry in the United States, it is interesting to note,
first, the size to which it has grown; second, the
number of plants established in the different states;
and third, the daily slicing capacity of each factory.
The following is a brief resum4:(2)
(1) HISTORY AND DEVELOPMENT OF SUGAR BEET, Great Wes-
tern Sugar Company, pp. 7-8
(2) THE STORY OP BEET SUGAR PROM THE SEED TO THE SACK,
Farmers and Manufacturers Beet Sugar Association, pp.
7,8,9
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LOCATION OP BEET SUGAR FACTORIES
IN THE UNITED STATES, 1953
( 1 )
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Total 100 plants 132.900
(1) THE STORY OF BEET SUGAR PROM THE SEED TO THE SACK,
Farmers and Manufacturers Beet Sugar Association, pp*
7,8,9
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CHAPTER IV
SUGAR BEET CULTURE
V/hat is a sugar beet? I have found that
many people have a vague idea of the appearance of
a sugar beet. The sugar beet is a long tapering
white root, resembling a turnip, rather than the
plump, red vegetable it is often thou^t to be. The
size, shape and color of the beet is the result of
a century of scientific research.
The following description seems to me to
be the clearest I have been able to find and I am,
therefore, giving it below;
"The sugar beet, known botanically as
*Beta vulgaris*, is the most important
member of the Chenopdiaceae family.
"The 'beet* Itself is, for the most
part, an enlarged tap root, white in col-
or, which extends almost straight down-
ward, to a depth of from two to six feet,
gradually diminishing in diameter until
it becomes thread-like in size. The first
six inches of the root are almost free of
side roots. Below this point, however,
an extensive and elaborate system of later-
al roots and rootlets is developed. The
upper lateral roots extend, almost hori-
zontally, to a distance of from two to
three feet.
(1) Neil Kelly, BEET SUGAR COMPLETES THE CIRCLE,
Progress, 1933.
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"The foliage has a rich, brilliant
green color and grows to a height of
about fourteen inches. The oldest
leaves are on the outside, the young-
est toward the center. Each leaf has
prominent veins and a long petiole which
broadens out at the base; the blade is
large and roughly triangular in shape
at the base, and longer than broad,"
I was interested to read in a local news-
paper that a farmer in Hastings, Nebraska, raised
a beet measuring twenty-two inches in circumference,
Size is not synonymous v/ith quality, but is an un-
usual news item.
Originally the sugar beet was grown in
southern latitudes and was an annual. When it was
found that the beet would adapt itself to climatic
conditions, it was gradually brought further north
and became a biennial. Other things being equal the
further north the beet can be brought the higher the
sugar content. As a biennial it produces a thick
fleshy tap root during the first year and in the fol-
lowing season a tall branched, leafy, flowering stem
Iz)
which bears seeds,' ^ This change from an annual to
(1) THE STORY OP BEET SUGAR FROM THE SEED TO THE SACK,
Farmers and Manufacturers Beet Sugar Association, p, 11
(2) UNUSUAL BEET, Boston Globe, November 12, 1934
(3) THE STORY OP BEET SUGAR FROM THE SEED TO THE SACK,
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a biennial is a very important economic factor, as
the beet is removed and harvested dxirlng the first
year of growth when the sugar content is at its
highest.
Throu^ scientific research the sugar beet
was converted from a product of the sub-tropical zone
to a product of the temperate zone. With the great-
est part of the United States in the temperate zone,
it must follow that with our large areas of land
adaptable to the sugar beet, a substantial expansion
would be practicable.^^)
The cost of production naturally fluctu-
ates under the different conditions in the different
areas. There can be no question, hov/ever, that the
cost of producing a pound of sugar from beets is
greater than the cost of producing an exactly similar
pound from cane. This is primarily due to the inten-
sive cultivation necessary and the large amount of
manual labor required in the growing of sugar beets.
This is, therefore, one of the reasons that the sugar
industry must be protected through tariff against
Imported sugars if it is to survive.
(1) ENCYCLOPAEDIA BRITANIHCA, Volume 3, p. 316
(2) ENCYCLOPAEDIA BRITANNICA, Volume 9, p. 465
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From the standpoint of sugar-beet produc-
tion, the United States may be divided into three
fairly distinct areas because of differences in the
climatic or cultural conditions. These distinct
areas are:
1. The humid area, located in the North
Central States, producing 30^ of the total
crop.
2. The Mountain States area, producing
60^ of the total crop.
3. The Pacific Coast area, producing
10^ of the total crop.^^)
Sugar company publications, association maga-
zines, and newspapers are filled with weather reports
which are eagerly scanned by the sugar beet interests.
Changes in weather may make the difference between suc-
cess or failure of a crop. In order to prevent a com-
plete collapse of the sugar industry in any one area
or state throu^ adverse weather conditions, a policy
of geographical diversification was adopted early.
(1) SUGAR BEET CULTURE IN THE HUlillD AREA OP THE UNITED
STATES, Farmers' Bulletin #1637, p. 2
(2) SUGAR BEET (SHOWING UNDER IRRIGATION, Farmers'
Bulletin #1645, p. 4
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This policy proved wise, as it assured a company of
a supply of beets for refining from several sources
and prevented a financial failure* If, for example,
a factory did not operate in Colorado, because of a
crop failure, another plant of this same company
situated in California or Utah would perhaps have
had an exceptionally large crop and by this method
of distribution of sources and factories, an output
would be approximately maintained*
The growing season of the beet is about
six months, with an average temperature of 70°^^^
for the three months and only a slightly lower aver-
age for spring and fall* The best quality of beets
would result from their cultivation under the follow-
ing conditions*
"An abundant winter rainfall*
An average spring rainfall distributed
in local showers, with a large
percentage of days of sunshine*
An average rainfall during June and
July, Interspersed with hot sun-
shine *
Drier conditions in August and September*
Dry and cool weather during October
and November* " (3)
(1) SUGAR BEET GROWING UNDER IRRIGATION, Farmers’
Bulletin #1645, p* 4
(2) Ibid, p. 2
(3) G* T, Surface, THE STORY OP SUGAR, p* 99
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Because of the difficulty In attaining
the ideal conditions mentioned on the previous page,
the best results are obtained by irrigating the
large areas of arid and semi-arid lands which are
suitable for beet raising.
There are still two other factors which
must be given serious consideration: winds and hall
storms. It is necessary to harrow the beet fields
immediately after rain in order to prevent Injury by
wind. The redeeming point in favor of this Industry
is the ability of the beet to recover after wind or
hall storms have damaged the crop.^^^
In the actual cultivation, the soil should
have good depth, a fairly hi^ organic content, ade-
{o\
quate drainage, and high moisture-holding capacity.' '
The ground must be systematically plowed deep, not only
for the purpose of stirring the soil to make available
a large supply of plant food, but also for the prepa-
ration of an adequate root bed in which the plant can
( 3 )develop without hindrance. ’ The fertilizer must
(1) SUGAR BEET QiaVING UNDER IRRIGATION, Farmers*
Bulletin #1645, p. 4
(2) SUGAR BEET CULTURE IN THE HUIHD AREA OF THE
UNITED STATES, Farmers* Bulletin #1637, p. 4
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be spread and worked down to a smooth seed bed by-
disking, harrowing, leveling, dragging, and rolling.
Advantage must be taken of the general and
prevalent rain conditions as the ground must be moist
enough to germinate the seed. If the rain is insuf-
ficient, then the beets should be watered by means
of irrigation from two to five times a season, de-
pending upon local needs,
The sugar beet seeds are usually Imported
from Germany by the sugar companies, who in turn
sell them to the farmers. This is impca?bant as it is
to the companies* advantage to procure and supply the
farmers with the seeds best adapted to their needs,
if they are to grow beets with the hipest possible
sugar content.
The seed of the sugar beet which is sold
commercially is really a "seedball” containing a num-
ber of germs,' ' and is planted in April and May in
the Central and Rocky Mountain States, and in Febru-
ary and March in California, For the best results
(1) SUGAR INDUSTRY, Poor*s Publishing Company, p. 24
(2) Packard, Sinnott, and Overton, THE NATIONS AT
WORK, p, 89
(3) THE STORY OP BEET SUGAR PROM THE SEED TO THE SACK,
Farmers and Manufacturers Beet Sugar Association, Chart
At End Of Book
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it is believed that the soil reaction should be slight
ly alkaline* The light and intermediate loams are
best adapted to sugar-beet culture, as they are more
easily handled, are least subject to serious crusting,
and furthermore, these soils usually produce better
crop yields than other types.
An ideal beet field is one having a good
depth of a fertile soil underlaid by a subsoil of medi
urn structure. Such soils permit slow and ample drain-
age of excess water, sufficient root penetration, and
an ample depth of feeding area for the plants.
Science and engineering here work hand in
hand. The soil is scientifically conditioned. A
trained expert is assigned by the factory, which sup-
plies the seed and to which the grown beet will be
delivered, to give advice to the beet farmer long be-
fore planting begins. Samples of the soil are tested
and the deficiencies are noted and corrected as soon
as possible. The factory expert is expected to call
at the farm three times a week the year round and in
this way guard and advise the farmer for the farmer’s
(1) SUGAR-BEET GROVaUG UNDER IRRIGATION, Farmers'
Bulletin #1645, p. 5
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benefit as well as for the ultimate profit to the
factory. It is to his advantage that the far-
mer be successful and it is to this end that all con-
cerned must and do cooperate.
The seed is drilled in continuous rov/s
sixteen to twenty-four inches apart with one or more
seedlings every two Inches in the row. In general,
the sugar companies recommend from fifteen to twenty
pounds of seed per acre, depending upon the climate,
(2
)
soil conditions, and spacing of rows.^ '
A few weeks after planting seedlings ap-
pear in solid rows and thorough cultivation begins
—
usually horse-drawn cultivators are drawn between the
rows. VThen the fourth seedling leaf appears, the
rows are bunched or blocked with a hoe by chopping
out some of the plants, so that small clusters of two
or more seedlings are left about ten to twelve inches
apart . ^ ^ ^
(1) Nell Kelly, BEET SUGAR COMPLETES THE CIRCLE,
Progress, 1933, p. 42
(2) SUGAR BEET CULTURE IN THE HUI.IID AREA OF THE UNITED
STATES, Farmers* Bulletin #1637, p. 16
(3) SUGAR IirouSTRY, Poor’s Publishing Company, pp. 23
and 24, and
THE STORY OF BEET SUGAR FROM THE SEED TO THE SACK,
Farmers and Manufacturers Beet Sugar Association, Chart
At End Of Book
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The next operation necessitates a great
deal of hand labor. It is the thinning process,
where men moving down the rows on hands and knees
leave single beets in the ground every 10 Inches
in the row.^^^
The beet is a crop which requires constant
cultivation during the early part of the growing sea-
son to conserve the moisture and kill out the weeds
and grasses. Hand hoeing is necessary to keep
these beet fields free from weeds. The number of
cultivations given follovd.ng thinning is determined
(3)by the rainfall and the weeds that start. Cul-
tivation is continued until the leaves cover the
ground between the rows, during which time the sugar
beet has developed an elaborate and extensive root
system. The growing season averages about one hun-
dred and seventy days.^^^




THE STORY OP BEET SUGAR FROM THE SEED TO THE SACK,
Farmers and Manufacturers Beet Sugar Association, Chart
At End Of Book
(2) G. T. Surface, THE STORY OP SUGAR, p. 103
(3) SUGAR BEET CULTURE IN THE HUI.IID AREA OP THE UNITED
STATES, Farmers’ Bulletin #1637, p. 16
(4) THE STORY OP BEET SUGAR FROM THE SEED TO THE SACK,
Farmers and Manufacturers Beet Sugar Association, Chart
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Harvest time arrives. The beginning of the
harvest is determined by the purchasing company’s an-
nouncement of readiness to receive the beets. The
date is governed by the ripeness of the crop as deter-
mined by samples which have been sent to the factory.
Many factors such as the following have to be taken
into consideration:
1, To get the maximum amount of sugar
(at least 12^) from the beet;
2* To prevent new growth in case of
further rainfall causing the sugar con-
tent to spoil;
3. To keep the factory running steadily
by as continuous a supply for as long a
( 2 )time as possible. '
Some factories refine cane sugar during the
time when beet sugar factories are usually idle, but
very few avail themselves of this method of keeping
busy.
(1) SUGAR INDUSTRY, Poor’s Publishing Company, p. 24
(2) SUGAR BEET CULTURE IN THE HUMID AREA OP THE UNITED
STATES, Farmers’ Bulletin #1637, p. 23
(3) G. T. Surface, THE STORY OP SUGAR, p. 132
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The beets are loosened from the lateral
root system and lifted by means of horse-drawn or
tractor-drawn beet lifters. They are then pulled
by hand and the adhering dirt is knocked off. Care
must be taken not to break the ends and leave them
in the ground. Science has evolved the size and the
shape, but care must be taken in harvesting the beet
to take advantage of these improvements if the best
results are desired.
In the next step the tops and crowns are
severed from the tap root at the base of the leaves
and either fed directly to cattle on the fields or
siloed and fed to the livestock elsewhere. The topped
beets are then thrown Into piles from which they are
moved by trucks or railroad to the sugar factory ysirds
If the topped beets are left on the fields waiting
to be transported to the factory, there is a distinct
loss in weight depending upon the weather. This
shrinkage is partially prevented by carefully cover-
ing the beets with a liberal supply of beet tops or
soil.
(1) THE STORY OF BEET SUGAR PROM THE SEED TO THE SACK
Farmers and Manufacturers Beet Sugar Association,
Chart at end of book,
(2) SUGAR-BEET GROV/ING UNDER IRRIGATION, Farmers*
Bulletin #1645, pp. 30-31
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An Important feature is the large amount of
manual labor required as the culture of sugar beets
has resisted to a great degree mechanization. Re-
cent improvements in the design for harvesting and
topping machines indicate that the outlook is encourag-
ing for the development of practical mechanical de-
(Q)
vices.' ' Even by employing Mexicans and other poor-
ly paid laborers, farmers need the tariff barrier to
foster profitable operations. In spite of employing
cheap labor, the United States stands out conspicu-
ously, among the countries of the world, for the high
scale of wages maintained.' '
Because of scientific research and promo-
tion of agricultural education as has been previously
pointed out, the farmers employ a policy of plowing
back earnings for sound expansion. They are all
cooperating to the ultimate aim of procuring the best
grade of beets, which will be uniform in size and
have the highest possible sugar content per beet with
(1) SUGAR INDUSTRY, Poor»s Publishing Company, p. 24
(2) SUGAR-BEET GROV/ING UNDER IRRIGATION, Farmers
»
Bulletin #1645, p. 31
(3) G. T. Surface, THE STORY OF SUGAR, p. 108
(4) A SILVER ANNIVERSARY WRITTEN IN GOLD, Great
Western Sugar Company, p. 6
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the greatest yield per acre. To this end the system
of rotation with other crops is employed. This meth-
od is for the purpose of restoring fertility to the
soil. The sugar beet is not "hard upon the soil"^^^
as one would think. It cannot be expected that every
soil will indefinitely continue to successfully grow
the same crop without supplying some kind of fertili-
zer through a method of rotation which will supply the
inevitable deficiency. As a matter of fact, the long
tap roots left in the ground play their part toward
(2)
conditioning the ground.
The manure of cattle grazing on the beet
tops provides essential fertilizer for restoring fer-
tility to the soil. This practice has been the means
of developing tremendous livestock feeding operations
which furnish an additional source of income to the
farmers
•
The chief purpose of rotation is to add or-
ganic matter to the soil by the proper selection of
substitute plants. Experience, research, and experi-
ments have shown which are suitable for this purpose.
(1) SUGAR BEET CULTURE IN THE HUMID AREA OF THE UNITED
STATES, Farmers’ Bulletin #1637, p. 11
(2) Neil Kelly, BEET SUGAR COMPLETES THE CIRCLE,
Progress, 1933, p. 66
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There are other main reasons as enumerated below:
"Proper rotation permits the economical
utilization of the condition of the
soil as left by the preceding crop.
"Proper rotation increases the profits
by an elimination of work.
"Proper rotation protects the crop to
a very considerable extent against
Insect pests, weeds, and plant
diseases."
"Rotation of crops, that sequence in
which the pull of each succeeding crop
is mainly on different elements of fer-
tility and at different soil levels
is the ideal desired." (2)
Of the various green-manuring crops, red
clover, sweetclover, alfalfa, barley, oats, corn,
beans, potatoes, and wheat are used. A properly
planned rotation gives ample time between removal of
one crop and the planting of the next for thorough
preparation of the soll,^^^ Since the profit of the
beet crops of the future depends, to a large measure,
on the conservation of soil fertility, the importance
of scientific rotation is evident.
(1) SUGAR-BEET CULTURE IN THE HUMID AREA OP THE UNITED
STATES, Farmers’ Bulletin #1637, p. 7
(2) SUGAR SCIENCE SIDELIGHTS SIMPLY TOLD, Great
V/estern Sugar Company, p. 7
(5) SUGAR-BEST CULTURE IN THE HUMID AREA OP THE UNITED
STATES, Farmers’ Bulletin #1637, pp. 7-8
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FACTORY PROCESS AND REPINING
Sugar beet factories are of necessity loca-
ted near large producing areas. One very important
reason for this Is that the cost of the transporta-
tion of beet bulk would preclude any possibility of
earning profits. It is less expensive to pay trans-
portation on the packed, refined sugar. Another rea-
son is to avoid a loss in sugar content which occurs
when beets are stored for any length of time after
harvesting. Factories must be designed in such a man-
ner as to handle an entire crop in a single season,
In order to keep the factories busy as long as pos-
sible, the better plan is to stagger the cultivation
and harvesting seasons.
The cost of erecting a factory varies great-
ly, but it is estimated that it may be built for a
cost of from ^750,000 up to several million dollars.
(1) SUGAR INDUSTRY, Poor's Publishing Company, p. 24
(2) Nell Kelly, BEET SUGAR COMPLETES THE CIRCLE,
Progress, 1933, p, 41
(3) BEET SUGAR: A BRIEF DESCRIPTION OP THE PROCESS
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The location of a factory site depends upon a steady
supply of beets, an abundant supply of pure water,
an adequate supply of cheap fuel, and sufficient sup-
ply of lime rock. An available supply of cheap labor
is of great consequence in this seasonal Industry.
More specific details of the labor problems will be
developed in Chapter VIII under "Labor Problems".
The erection of factories has naturally
involved intensive scientific research. This research
was necessary for sound expansion, otherwise factories
would have been built which ml^t have proved inade-
quate or, on the other hsind, they might have been ex-
panded to such a size as to make it unprofitable to
operate them because of an insufficient supply of beets.
A factory must operate at maximum capacity for a con-
tinuous period of not less than one hundred days.^^^
Another essential of the industry is the
extraction of all the sugar possible from the beets.
After this has been completed, the residue is utilized
for by-products. It is with this end in view that
extensive research work has been and is being carried
(1) BEET SUGAR: A BRIEF DESCRIPTION OF THE PROCESS
OF MANUFACTURE, Bureau of Plant Industry, p. 1
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on in factories, both here and abroad, and in the
research departments of many colleges and government
divisions. The United States has made remarkable
strides in the right direction as is witnessed by the
construction of the great Johnstown plant which is
considered by technologists as one of the "wonders
of the world ^s sugar industry"
•
During the brief stay of the sugar beet in
the factory, some of the most remarkable examples of
human ingenuity and efficiency have come into play as
sugar refining calls for skill, scientific and tech-
nical control, in order to extract the greatest quan-
tity of pure sugeir,^^^
We will now pick up the thread left near the
end of the previous chapter when the beets, having
been severed from their roots, pulled up by hand from
the grotind, topped, roughly cleaned, and placed in
large stacks on the fields, were conveyed by trucks
or by railroad to the sugar beet factory yard. Here
they are weighed and stored in enormous piles. As
the beets are needed, they are washed of such foreign
(1) HISTORY AND DEVELOPMENT OF SUGAR BEET, Great
Western Sugar Company, p, 8
(2) Nell Kelly, BEET SUGAR COMPLETES THE CIRCLE,
Progress, 1933, p, 40
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matter as earth, sand, small stones* This is accom-
plished through the use of automatic trash, sand,
weed, and stone catchers in a header flume*
A beet wheel lifts the sugar beets from the
flume and discharges them into the beet washer which
is a horizontal, semi-cylindrical tank with rotating
paddles which keep the beets moving and washed throu^
constantly changing clean water* These beets are then
discharged on a picking table and cleaned by hand of
(o)
any clinging dirt* ‘ This is the last time that
human hands touch the beet until it is bagged as sugar
or discharged as residue*
The cleaned beets are automatically weighed
on large scales which are capable of handling one
(3
)
thousand pounds of sugar beets at one time* They
are then dropped into slicers with V-shaped knives
which cut the beets into thin V-shaped strips, several
inches in length and known as "cossettes”* These cos-
settes are carried by endless belts to the diffusion
battery, which consists of a series of eight to fourteen
(1) BEET SUGAR: A BRIEF DESCRIPTION OF THE PROCESS OF
MANUFACTURE, Bureau of Plant Industry, p. 1
(2) THE STORY OF BEET SUGAR FROM THE SEED TO THE SACK,
Farmers and Manufacturers Beet Sugar Association, Chart
(3) Ibid, Chart at end of book
- toosB zlcfi .eonodo IIb«e .rli'ifta «fl 'i*d.-tiMr
,>asa ,rf:5ja'rrf cX^tano^^tr* lo ©ew ©xf.'J b&dbllq
U)
.omf'Xl 'loXjaacf s nX sTario^HO ar^orfa Jbns ,Jb©ew
©cU ciO'iT: a;Jo©<X '''XB?iX/E Xeorlw ^6©e A
rfnXiJ^ 't©i^r»jiw ^oocf ©rW o;JiiX roiiu ass'iacfOP.XB 5fia atayrll
^rfXctrr^on ff;flv XBoXrrb.'tXXxo-Xti©! ,XBin©sX''Off a eJ
i^^o'irW bfi'ircvr brrs ^'^Xvori ^ioad sili qoj^( ftoXrCw aaXbXnq
n6/(;t o-.B fe^etKf ^’seriT ."©daw naoXo
lo bnarf bo/iaelo bn© aldad s^ly(olq a no bor/TArioalb
icdrf omid tfaaX eo':t aX rXcT’ ^XsnXXo rna
iAi,j:/a 8fl basS^d b 1 H Udirn ^9«cr ©rtf rfouoiX abnerf nrnm/d
, iUble an o.'
bo.l3Xe’:» yi;lXBoldMttodnA ena zd&ad Lftnaols erfT
6fTO j^XXbiiad to ©XcfaqBO doXrlv eeXaoe ©siaX fro
^orlT ^^^.©rX^ ©fio .^n cd^oc' ta-i/R to ab/iiroq hnnaucdd
eevXnil bo ado -V dJXw n-ooIXo -^dnJ bo<:c nJj nadd enB
Xbi©v38 boqBda-*' cdnt ud&od add duo doLiv
-BOO ooi>r!T . '•r.o^rfee' oo" oa mromrf brre f^d^cel nl aodoal
ncXertllb odd od itdiod sealbro beX'r^iCo ©ib aeddac
#
floaXTi/ot 0.1 dr:;:iX9 to Eolno Q to cdJdonoo tinidr ^xneddad
"40 seaooflH .ofT *^0 '.:omiiioa£c 'isiaa a rHAoue. rssB. (x)
X " y'^:} rrbnl draX'I tc vnaruiG ,*3rjT0A'5 .!tAM
;;')A2 OT K'-r: HAOTTB TTZE *0 YfiOTe SHx (s)
noX;?B.?30«EA deed eie^iitfoatjjflaS ftna anotan^x
i.oocI to br?e j'uodO ,J&XcfI (^)
large cylindrical iron vessels with connecting heat-
ers* These units can each hold from three to five
tons.^^^ The slices move from one cylinder to anoth-
er while clean warm water flows continuously throu^
them. With a temperature beginning at 45° in the
first unit, it is raised to a maximum of 80° to 85°
in the last.^^^ During this time the cossettes are
broken down and the sugar is extracted. The remain-
ing pulp is dropped from the last unit into tanks,
either for further reprossessing through special meth-
ods or for utilization as by-products. Meanwhile,
fresh beet slices are dropped into the first cylinder
in order to assure the steady operation of the
machines
.
The juice containing the sugar is drawn off
and pumped into a measuring tank.^^^ It is now ready
for the refining process in which the sugar is sepa-
rated from the so-called impurities. Otherwise the
crystallization of the sugar would be Impossible.^^^
IT) SCIEI'ITIPIC DATA ON BEET SUGAR, Great Western
Sugar Company, p. 3
(2) STAPLES AND YORK, ECONOMIC GEOGRAPHY, p. 206
(3) BEET SUGAR: A BRIEF DESCRIPTION OP THE PROCESS
OF IvIANUFACTURE, Bureau of Plant Industry, p. 1
(4) THE STORY OP BEET SUGAR PROM THE SEED TO THE
SACK, Farmers and Manufacturers Sugar Beet Association,
Chart at end of book.
(5) SUGAR SCIENCE SIDELIGHTS SIMPLY TOLD, Great
Western Sugar Company, p. 3
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The purification of the juice is considered
by the refiners to be the most interesting process of
sugar manufacturing, as it is estimated that the juice
contains over four hundred organic and inorganic com-
pounds in addition to the pure sugar. This juice
is passed through alternating tanks and filter presses
to which milk of lime, carbon dioxide gas, carbon
dioxide gas again, and sulphur gas are introduced in
order. Meanwhile the heat has been raised from 85°
to almost the boiling point.
The juice is then heated again and pumped
into great evaporators which are commonly known as
'•effects'* or "multiple effects". In these evapo-
rators the juice is boiled down to a heavy syrup con-
taining from 50^ to 60^ of sugar. It is estimated that
in an average factory over 2,400 tons of water are
evaporated during the refining process.
In the next refining step the thick juice
is pumped into another tank where it -undergoes a
further treatment with sulphur dioxide gas and then
(1) THE STORY OF BEET SUGAR FROM THE SEED TO THE SACK,
Farmers and Manufacturers Beet Sugar Association, Chart
(2) BEET SUGAR: A BRIEF DESCRIPTION OF THE PROCESS OF
MANUFACTURE, Bureau of Plant Industry, p. 2
(3) THE STORY OF BEET SUGAR FROM THE SEED TO THE SACK,
Farmers and Manufactiirers Beet Sugar Association, Chart
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passes through another filter press into the thick
juice storage tank. From here it is pumped, to the
vacuum pan where the clean juice is evaporated un-
der reduced pressure until a mass of sugar crystals
has been formed. As the operation is carried on, the
crystals become larger in the pan. This step is con-
ducted under the expert supervision of sugar boilers
who can at this time regulate the size, evenness,
and hardness of the grain of the resulting sugar.
The sugar is carefully examined \mder a
special blue tint lamp and each pan is sampled, num-
bered and graded. Any sugar grading under the fac-
tory's fixed high standard is remelted and repro-
cessed. liVhen the maximum amount of sugar has been
realized, the crystals and remaining juice are sent
through the centrifugals which contain machinery for
keeping the contents constantly stirring. The sepa-
ration of the crystals from the syrup is accomplished
in these centrifugal machines.
The centrifugal machines whirl the crystals
at a tremendous rate of speed (one thousand revolutions
(1) SCIENTIFIC DATA ON BEET SUGAR, Great Western
Sugar Company, p. 3
(2) V/HAT YOU SHOULD OOW ABOUT SUGAR, Great Western
Sugar Company, inside Advertising Flyer
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per minute) against a screen which filters out the
syrup and holds back the pure white sugar* The
crystals are again washed by spraying water in the
basket while the basket is revolving* Prom here the
moist sugar goes to the dryers where the sugar is
simultaneously tossed over and over while hot, dry
air is drawn through the granulator*
^
This makes
the sugar emerge perfectly dry, and in granular con-
dition, ready for the storage bin, from which it auto-
matically drops through scales into containers or bags
moving along on conveyers* As the bags are filled,
they are quickly sewed with special machines and re-
moved to the storage warehouse, ready for marketing*
It is important to repeat here that a careful study
of this brief description of the manufacure of sugar
will confirm the fact that once the beet enters the
slicing machine until the sugar is sealed in the bags,
it is not touched by human hands* Cleanliness must
and does prevail in the refining plants*
(1) THE STORY OP BEET SUGAR PROM TEE SEED TO THE SACK,
Farmers and Manufacturers Beet Sugar Association, Chart
(2) BEET SUGAR: A BRIEF DESCRIPTION OP THE PROCESS OP
MANUFACTURE, Bureau of Plant Industry, p* 2
(3) THE STORY OF BEET SUGAR PROM THE SEED TO THE SACK,
Farmers and Manufacturers Beet Sugar Association, Chart
(4) VfflAT YOU SHOULD KNOW ABOUT SUGAR, Great V/estern
Sugar Company, Inside Advertising Flyer
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Now to return to the point where the waste
syrup is spun off from the centrifugals* This syrup
is now known as beet molasses* It is reprocessed
and additional sugar is recovered* The syrup re-
maining is the molasses known as a by-product and is
discussed in Chapter VI, "By-products and Their
Utilization",
Great strides have been made in the develop-
ment of molasses desugarizing refineries, which have
made it possible to secure a superior quality of white
granulated sugar from molasses v/hich heretofore was
fed only to livestock. This was an unnecessary loss
as this molasses contained 50^ of sugar, and a large
percentage of this sugar was capable of being separated
from the highly concentrated impurities in the molasses,
The Steffin process, in use for decades, was
developed abroad and was designed to recover some of
the sugar in molasses. Recently tests have made pos-
sible the erection of the Johnstown plant at Colorado
where an improved process is used. Sugar experts from
the entire world have come to Colorado to study this
(•x.)
process*
(1) SUGAR SCIENCE SIDELIGHTS SIMPLY TOLD, Great Western
Sugar Company, p, 4
(2) HISTORY AlID DEVELOPMENT OF SUGAR BEET, Great
Western Sugar Company, p, 8
( 3 ) SUGAR SCIENCE SIDELIGHTS SIMPLY TOLD, Great Western
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BY-PRODUCTS AND THEIR UTILIZATION
The sugar beet crop is a remarkable crop
as there Is no waste; everything is utilized. There
is, therefore, additional revenue from the use or
sale of its by-products as fattening feed for live-
stock, conditioning of the soil, and various commer-
cial uses which will be explained later in the chap-
ter. As has been pointed out, this industry is pri-
marily a result of intensive scientific research and
development.
The first by-product of the sugar beet,
feed for livestock, has already been mentioned. This
by-product, considered the most important of all,^^^
is the forage supplied by the leaves and crowns, knov/n
as the tops, which are cut from the beets and left on
the fields when the crop is harvested and removed to
the sugar refining plants. The livestock are allowed
to pasture at will for a definite period of time.
This is the least expensive method of feeding as it
(1) SUGAR-BEET CULTURE IN THE HUl/IID AREA OF THE UIJITED
STATES, Farmers’ Bulletin #1637, p. 29
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saves the cost and labor of handling, curing and silo-
ing the tops.^^^ The drawbacks to this method are:
1. A great deal of feeding value is lost
because of the amount of tops trampled in-
to the ground . ^ ^ ^
2* There is a loss of feeding value
through changes in the weather and shat-
( 3 )terlng of the leaves. '
3. Loss is also incurred by snows which
cover and spoil the tops.^^^
4. Hard packing by the livestock in
(5)
rainy seasons injures the soil.' '
V/hether the green tops are trampled into the
ground or plowed under, the beet is, in this way, com-
pleting the circle by going back into the soil from
whence it came. Tops have considerable value as green
manure. '
(1) Neil Kelly, BEET SUGAR COMPLETES THE CIRCLE,
Progress, 1933, p. 42
(2) IMPORTANT SUGAR BEET BY-PRODUCTS AND THEIR UTILI-
ZATION, Farmers’ Bulletin #1718, p. 4
(3) Ibid, p. 4
(4) Ibid, p. 4
(5) Ibid, p. 4
(6) Neil Kelly, BEET SUGAR COMPLETES THE CIRCLE,
Progress, 1933, p. 40
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Of course, the tops should never be hauled
from disease-infected areas. This would retard the
control and cure of such lands and would be a cause
for the spread of plant disease.
If, instead of allowing the animals to pas-
ture at will, the fanner wishes to preserve the tops
for future use, one method by which he may do this is
to dry and stack the beet tops in feed racks. It is
true that there are additional labor charges and a loss
in weight, but greater food value is obtained. The
beet top has the same food value as that of grain if
(2)fed in properly-balanced rations.
Still another method of treatment is to
place the tops in a silo. Precautions must be taken
to allow as little dirt and sand as possible to adhere
to the plants, for this may be the cause of digestive
trouble in the livestock. To prevent spoilage the
plants should not be too moist. The safest method
is to pack the tops with alternating layers of straw
(4)
and finally to cover them with a layer of earth. ' '
(1) SUGAR-BEET GROV/ING UNDER IRRIGATION, Farmers*
Bulletin #1645, p. 32
(2) IMPORTANT SUGAR BEET BY-PRODUCTS AND THEIR UTILI-
ZATION, Farmers’ Bulletin #1718, inside front cover
(3) SUGAR-BEET GROWING UNDER IRRIGATION, Farmers’
Bulletin #1645, p. 32
(4) SUGAR-BEET CULTURE IN THE HUI.aD AREA OF THE UNITED
STATES, Farmers’ Bulletin #1637, p. 30
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As far as food value is concerned, good
beet silage is nearly equal to maize silage and as
such has proved Itself of great Importance to this
industry. The advantages of preserving beet tops in
silos are:
1. ”It saves all of the forage in edible
form.
2. The loss both in preserving and feed-
ing is much smaller than dry fodder.
3. It is not dependent upon favourable
weather conditions.
4. It requires less space for storage
than the equivalent amount of hay or
fodder.
5. The cost of the ration is materially
reduced by feeding ensilage to all
classes of livestock.
6. It is more palatable than dry fodder
and animals will eat a larger quan-
tity." (1)
It has been pointed out that inasmuch as the
crowns contain salts that are very laxative, pasturing
time should be limited and the livestock should not
be fed in large quantities. Another recommendation
(1) ENCYCLOPAEDIA BRITANNICA, 14th Edition, Volume 8,
p. 618
(2) SUGAR-BEET CULTURE IN THE HUMID AREA OP THE UNITED
STATES, Farmers' Bulletin #1637, p. 30
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of importance is that feeding should be done after the
milking of the dairy cows is completed, for there is
a tendency for the milk to absorb a peculiar flavor.
It is estimated that ’’from three to ei^t
tons of green tops, suitable for forage, are produced
from an acre of beets. The amount varies with local-
ity, season, method of cultivation, closeness of beet
topping, and the method used in preserving the suit-
able feed forage”.
Beet pulp is another by-product which remains
after the sugar has been extracted from the cossettes.
This pulp is sometimes sold as is, but because of the
weight and expensive and difficult transportation, it
is usually allowed to partially dry in special pulp
driers at the factory. While it is the custom to
feed the green pulp to dairy cows, it is better prac-
tice to partially dry it first. It is then easier to
handle and store and also has the added advantage of
not imparting any disagreeable odors to the milk, as
mentioned above.
(1) SUGAR BEET GROTONG UNDER IRRIGATION, Farmers
»
Bulletin #1645, p. 32
(2) IIvIPCHTANT SUGAR BEET BY-PRODUCTS AND THEIR UTILI-
ZATION, Farmers’ Bulletin #1718, n. 2
(3) THE STORY OF BEET SUGAR FROM THE SEED TO THE SACK,
Farmers and Manufacturers Beet Sugar Association, Chart
(4) G. T. Surface, THE STORY OF SUGAR, pp. 194-195
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This by-product is an additional source of
revenue to the refiners of sugar beet, for not only
do the farmers buy this dried pulp at low cost but
also the manufacturers of stock feed.
We now come to another valuable by-product
which is known as molasses, the residue from the vacu-
um pan which remains after all crystallizable sugar
has been removed, This syrup is filtered out and
drawn into tanks for reprocessing and marketing.
Beet molasses is used widely in the man\ifac-
ture of alcohol. Through fermentation it takes 2-^
gallons of molasses to produce 1 gallon of 95^ alcohol,
Molasses is also used in the manufacture of yeast both
for human and animal consumption,' ' Nevertheless,
its most important function is in livestock feeding.
The common method of feeding molasses to cattle is to
mix it with ground alfalfa hay or beet pulp. Care
should be taken not to feed this in large quantities
as it contains approximately 5^ of potash salts and may
prove harmful , ^ ^
(1) Supra, p, 53
(2) G, T, Surface, THE STORY OP SUGAR, p. 198
(3) IMPORTANT SUGAR BEET BY-PRODUCTS AND THEIR UTILI-
ZATION, Farmers* Bulletin #1718, p, 21
(4) SUGAR-BEET GROWING UNDER IRRIGATION, Farmers'
Bulletin #1645, p. 32
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Another use for molasses is as a bait in
sweetening poison-bran used to control some insect
pests. This method is very successful. In addi-
tion to the major by-products already enumerated,
there is also the utilization of the mother beet roots,
the beet tails, and the lime cake, as is explained
in the following paragraphs.
The ^mother beet roots" refers to the later-
al root system from which the tap root has been severed
and lifted (see Chapter IV). These roots have con-
siderable food value, as the sugar content ranges from.
5% to &% or more.^^^
The "beet tails" refers to the root ends which
are broken from the tap roots while they are being pulled,
piled in heaps, conveyed to the factories and stored.
In addition to these tails, some beet tops also are
caught in the flumes during the cleaning process. It
is estimated that from two to four tons of this sup-
posed waste is recovered from a factory each day. The
amount accumulated depends upon the cleaning and slic-
( 3 )Ing of beets accomplished during a working day. ' '
(1) G. T. Surface, THE STORY OF SUGAR, p. 198
(2) IMPORTANT SUGAR BEET BY-PRODUCTS AND THEIR UTILI-
ZATION, Farmers' Bulletin #1718, p. 24
(3) Ibid, p. 25
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The first step in the purification process
of the heated juice is the addition of milk of lime
for the purpose of reaction against some of the im-
purities present in the juice. The lime is then
pumped into pans where it is allowed to accumulate*
It is later heaped in piles to facilitate drainage and
drying, after which it is ready for local use* This
lime Cake compares favorably with ground limestone sold
( 2 )
on the market.' ' The lime cakes are finely groujid
and, by correct application to the soi3^ have success-
fully lessened acidity and have helped to loosen the
soil. This remedial addition to the soil also prevents
the rapid evaporation of moisture, and helps to check
certain diseases* This all results in Increased ton-
r 3
)
nage yield' --more income to 1±ie refiners and to the
industry*
It has been found that the use for waste
lime is more prevalent in the humid areas of the United
States than in the other areas, as practically all of
(1) Supra, p* 52
(2) SUGAR BEET CULTURE IN THE HUlttD AREA OF THE TOUTED
STATES, Farmers' Bulletin #1637, p* 31
(3) G* T* Surface, THE STORY OF SUGAR, p. 201
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the soils in the irrigated sections are not lacking
in lime.
The Department of Agriculture has printed
pamphlets which are available to anyone interested
enough to send for them. These pamphlets contain valu
able information of the results found from the latest
researches and experiments, as well as scientific sug-
gestions for the balanced rations of wet pulp, beet
molasses, cottonseed cake or meal, alfalfa hay, ground
barley, corn, oats, pressed pulp, dried pulp, dried
molasses pulp, and ^eat bran to feed to livestock.
The purposes of the different feedings are explained,
whether for fattening or roughage. The rations also
depend upon the age of the livestock. This is all
carefully explained and should prove of great assist-
ance to owners and keepers of livestock.
The by-products of an acre of sugar beets
(3
)
will produce 300 pounds of dressed meat. In a ter-
ritory served by one company alone, 2,000,000 sheep
and several hundred thousand cattle are being fattened
(1) SUGAR BEET GROViflNG WIDER IRRIGATION, Farmers'
Bulletin #1645, p. 32
(2) IMPORTANT SUGAR BEET BY-PRODUCTS AND THEIR UTILI-
ZATION, Farmers' Bulletin #1718, pp. 27, 28, 29
(3) Neil Kelly, BEET SUGAR COMPLETES THE CIRCLE,
Progress, 1933, p. 45
(4) HISTORY AND DEVELOPMENT OF SUGAR BEET, Great
western Sugar Company, p. 7
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These figures, as nothing else, show the tremendous
size to which a "by-product” has grovai. This feeding
of livestock has become an industry in itself.
During the World War, when the price of pot-
ash soared, a number of beet sugar factories engaged
in the extraction of potash from their waste waters.
After the war, with the collapse of the market, this
additional sideline was discontinued. It was no
longer profitable to extract the potash, but it did
show that we could obtain our own potash, if necessary,
during times of war or other events which might stop
our source of supply.
The latest available figures I have been able
to procure are based on the 1933 publication of 1931
production, at which time it was estimated that the
value of the beet pulp for that year was approximately
$3,000,000; the yield of beet tops for feeding purposes,
about $3,000,000; the yield of beet molasses, about
$400,000. In addition, it is interesting to note that
three or four of the principal lamb-feeding sections
in Colorado correspond to the principal beet-producing
(1) V/HAT YOU SHOULD KNOW ABOUT SUGAR, Great Western
Sugar Company, p. 6
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sections. This cannot be entirely a coincidence.
It is rather the result of an economical method of
properly feeding livestock, using balanced rations,
and prevention of waste.
Everything possible is done to prevent any
waste in this Industry—it is truly scientifically
developed. It is the opinion of A. W. Skuderna,
principal agronomist. Division of Sugar Plant Inves-
tigations, Bureau of Plant Industry, and E. W. Sheets,
principal animal husbandman. Animal Husbandry Divi-
sion, Bureau of Animal Industry, that:
’'In the United States the value of these
by-products has not as yet been fully
realized, and in some localities full
advantage has not been taken of these
available feeds. A more general recog-
nition of the true worth of the by-
products of the sugar beet is necessary
for their effective utilization. ”(2)
If the advice of these men is taken, the
by-products revenue as noted on the previous pages
will no doubt be substantially increased.
(1) IMPORTANT SUGAR BEET BY-PRODUCTS AND THEIR UTILI-
ZATION, Farmers' Bulletin #1718, pp. 1-2
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The beet crop is subject to a number of
enemies, the most important of which are the leaf
spot, seedling diseases and root rot, cutworms,
white grubs, wire-worms, flea beetles, grasshoppers,
and curly- top. Some of these enemies feed upon the
roots, while others feed upon the tops. Another
characteristic is that while some are peculiar to
the humid area, others are more destructive in the
irrigated regions.
The first one which has caused considerable
loss and trouble is the leaf spot. This disease at-
tacks the foliage in the humid area and lives over
the winter in tops and roots left from the preceding
beet crop. One method of control suggests itself here-
the advisability of rotating the beet crop with other
crops immune to this fungus. This is the reason that
(1) SUGAR BEET CULTURE IN THE HULIID AREA OP THE UNITED
STATES, Farmers’ Bulletin #1637, pp. 26 to 29, and
CURLY-TOP RESISTANCE IN SUGAR BEETS AND TESTS OP
THE RESISTANT VARIETY, U.S. No. 1, Technical Bulletin
No. 360, Bureau of Plant Industry, May 1933, pp. 1, 2,
3, 4, 59, 64, 65, 67
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it has already been stated that infected tops should
not be stored In silos, nor should they be moved to
other sections of the land. Care must be taken, as
leaf spot spreads quickly and is difficult to arrest.
Leaf spot makes its first appearance after
the warm weather starts as warmth and high humidity
favor its development. As the disease progresses it
spreads to the nev/er leaves. Nature has her own method
of battling this fungus. She grows new foliage just
as fast as she can to take the place of the leaves
which have been destroyed. The effect of nature bat-
tling in behalf of the beet is to increase the size
and height of the crown of the sugar beet in order to
support the unnecessary additional foliage. There is
a loss in tonnage because of the Increased size of the
tops and the decrease in size of the roots, with the
resultant loss of sugar content.
It can be seen from the foregoing that the
leaf spot has the upper hand, once it establishes it-
self in a crop, and causes considerable, if not a to-
tal, loss to the farmer for that one season at least.
The second type of disease causing tremen-
dous losses in the humid area are the seedling diseases
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These organisms areand the accompanying root rot.
present in practically all soils in the humid area
and attack the roots of the sugar beet. The roots
are weakened and oftentimes killed by the attack.
There is one item of importance in its dis-
favor and tliat is that conditions essential to the
successful growing of the sugar beet are detrimental
to the development of the disease. Good drainage and
good soil aeration are necessary for sugar beet cul-
ture and are in direct opposition to the conditions
favorable to this disease, which are poor drainage and
poor soil aeration. It is, therefore, obvious that
proper soil cultivation should be practiced to circum-
vent its development. Crust should not be allowed to
form over the soil, and if it does, it should be imme-
diately broken up and in this maimer give aeration to
surface soil early in the season while the plants are
small and fighting for life. Another recommendation
is to alternate the sugar beet crop with other crops
which are not affected by the seedling diseases.
The sugar beet in the humid area is not wide-
ly affected by insects or their larvae, but consider-
able damage is done locally. Ydiere one field may be
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Infested, another may escape with little injury. The
Insects referred to are the cutworms, white grubs,
wlreworms, flea beetles and the grasshoppers.
The cutworms feed at night on any available
vegetation and hibernate during the day. They usually
are present in fields which have not been cultivated
for a season and are, therefore, ready to attack and
destroy young seedlings. Cutworms can be controlled
and destroyed through the use of poisoned-bran bait
composed of dry bran, white arsenic or Paris green,
syrup or molasses, and water. This bran is sowed by
hand along the rows late in the evening and it may re
quire two or three applications at two-day Intervals
to rid the fields of the pest. The Important point
here is that they can be exterminated before too much
damage has been accomplished.
The white grubs live in grasslands and re-
quire three years for full development. The best meth
od to save a sugar beet crop is not to plant it on
grassland which is known to be infested, unless it has
been under cultivation for at least bwo years, Pall
plowing is also suggested as a possible advantage for
the beet crop against the white grubs.
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Wireworms are equally destructive and favor
low, wet, and sour lands. Areas should be well drained
to prevent its spread. Clover and buckwheat are not
particularly susceptible to damage by these worms and
for this reason it would be a better plan to put off
the growing of sugar beet until after these two crops
have been cultivated.
Then there is the flea beetle which does its
part to make the farmer lose his crop and livelihood.
These fleas are most active during the middle of the
day when the plants are partly wilted. The best method
to fight these pests is to crush them by rolling the
fields during the middle of the day, as in this manner
many of the beetles are killed while the plants are
little affected. Another method is to spread lime
directly on the foliage of the plants, but care must
be taken that every bit of surface is covered, as the
flea beetles will attack any \incovered portions.
Then there are the grasshoppers which some-
times cause damage to the sugar beet crops in the Ir-
rigated regions of the west. They can be controlled
through the use of the same poison bait used in com-
bating the cutworms. The poison-bran bait should be
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likewise scattered over the fields when it is suspected
that an attack of grasshoppers is likely to occur.
The scientists and supervisors provided by
the refiners are constantly on the fields and keep
close watch. They are willing and competent to give
advice and help toward preventing and controlling these
sugar beet diseases.
The last, but surely not the least important,
of all diseases afflicting the sugar beet is the curly-
top, a most destructive and costly handicap to this
industry. It is prevalent in practically all the sugar
beet areas east of the Rocky Mountains. It was first
recognized as a disease of major economic importance
in 1899, in California. It has been found that it
is transmitted by the beet leaf hopper which is har-
bored in weeds on abandoned farms and desert areas
surrounding cultivated sugar beet fields. The thing
to do is to destroy such weeds whenever possible.
Another method of control is to time the
planting in order to get the crop well advanced before
the beet leaf hopper arrives and is able to do too
much damage.
(1) SUGAR BEST CULTURE IN THE HUMID AREA OF THE UNITED
STATES, Farmers’ Bulletin #1637, pp, 26 to 29
(2) Curly-TOP RESISTAIICE IN SUGAR BEETS AND TESTS OF
THE RESISTANT VARIETY, Technical Bulletin #360, Bureau
of Plant Industry, p. 1
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The very best solution advocated by the
government after years of continuous experimenting
and testing in Idaho, Utah, California, New Mexico
and Colorado is to use the curly-top-resistant varie-
ty U* S. No*l seeds* It is known that this resis-
tant variety is not as yet a finished product, but
it is a vast Improvement over the seeds which grow
plants susceptible to the curly-top. The destruc-
tiveness of this disease has caused the abandonment
of many otherwise profitable beet lands; therefore,
it is of economic importance either to destroy the
transmitters, the hopper (a seeming impossibility),
or to develop a resistant variety. That is what is
being done through constant research in which all in-
terested agencies are cooperating for their mutual
benefit. As has been suggested, the use of the U. S.
No. 1 seeds is fairly satisfactory, but further im-
provement is desirable and is being made.^^^
(1) CURLY-TOP RESISTANCE IN SUGAR BEETS AND TESTS OP
THE RESISTANT VARIETY, Technical Bulletin #360, Bureau
of Plant Industry, pp. 2, 3, 4, 59, 64, 65, 67
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This industry must be protected as it is
not only a cash crop, but also of importance because
of its revenue from its by-products, and the foster-
ing of the dairying and stock-feeding industries.
It is too closely allied with other industries and
it is a means of livelihood to too many people to
permit its destruction through diseases.
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A great problem which continually faces
the beet growers of this country is the obtaining
of an adequate supply of labor, since the cost of
production depends chiefly upon its efficiency and
cost. This is a seasonal Industry and, therefore,
provides employment only for a limited time each
year. For this reason it is necessary that the
laborers earn enou^ during the working months to
support themselves during the non-working months.
A laborer is entitled to live comfortably and have
the means to educate his ffiimily if he so desires.
This, I am sorry to say, has not been true in the
sugar beet industry, especially in so far as the
field workers are concerned.
The working season is from about the
middle of April to the first of November, depending
upon the locality. During the busy seasons the
workers are in the fields from ten to fourteen hours
a day. Because such great numbers of laborers are
required for about one-half year, low-paid workers
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the fall work is completed. In some sections of the
country, where this is the common practice, attempts
have been made to adapt the school periods to con-
form with slack seasons in order that beet sugar
child workers may attend school for a continuous
period.
In this seasonal work a considerable
amount of hand labor is required at certain stages
of the beet's growth. It has been pointed out that
low-salaried, usually unskilled, labor is employed.
Cultivation must be done carefully under the super-
vision of trained men placed in the fields either
by the farmers or the refiners who contract to pur-
chase the harvested beets.
On the other hand, the factories with
their complicated machinery require skilled labor.
In the busy season refiners must draw upon towns and
cities for extra labor. In Europe, the ovmers of
beet farms do not have to contend with this problem
as the laborers live in the surrounding villages or
(1) COSTS OF PRODUCING SUGAR BEETS, Part X, U. S.
Government Printing Office, Wa3hington-1926, p. 18
(2) Neil Kelly, BEET SUGAR COMPLETES THE CIRCLE,
Progress, 1933, p. 41
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on the estates growing beets the whole year round.
In the United States this question of a sufficient
supply of labor in the busy seasons has always been
a matter of speculation. The sugar refiners, who
contract with the sugar farmers to purchase their
entire beet crop, assist by procuring laborers for
the growers. Nevertheless it is with the farmers
that the laborers contract in regard to wages,
acreage to be planted, hours of work, and living
quarters during their stay.
Until the inception of the Agricultural
Adjustment Administration, conditions have been very
bad. The hours of work were long, wages were low,
children were kept out of school to work the same
long hours as their parents. In the summer of 1933,
children under 16 numbered 14,743. This amount can
be contrasted with a total of 110,354 contract workers
for this same year. (2)
The Agricultural Adjustment Act, which was
approved May 12, 1933 by the President of the United
(1) Related by an eye-witness who is willing to con-
firm this statement at any time.
(2) THE MONTHLY LABOR REVIEW, Industrial and Labor
Conditions, 1934, p.5V
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States, Franklin D. Roosevelt# proposed to improve
the lot of the laborer and his family both finan-
cially and sociologically
.
On September 18, 1934, when the follov/ing
terms were proposed, public hearings on the labor
provisions of the sugar beet benefit contract were
immediately scheduled in many states. The terms
proposed were:
"a) The prohibition of the labor of children,
other than the children of the grower,
under the age of fourteen and the regula-
tion of the labor of children, other than
the children of the grower, under the age
of sixteen in the cultivation and—or
harvesting of sugar beets;
b) Agreement by the grower that he will abide
by the decision of the Secretary of Agri-
culture with respect to a minimum wage for
workers employed by grov/ers for the seasons
of 1935 and 1936, such decision of the Sec-
retary to be rendered after due notice of
an opportunity to be heard at a public
hearing;
c) Agreement by the grower that he will abide
by the decision of the Secretary of Agri-
culture with respect to any labor dispute
involving the grower in connection with the
cultivation or harvesting of sugar beets
of the grower when any such dispute has
been presented to the Secretary by the
grower or any other party and the secretary
has determined to adjudicate such dispute;
and
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d) Proper provision to be made for the pay-
ment by the grower to workers of any comp-
ensation bona fidely due to workers in
connection v/ith the cultivation or harves-
ting of sugar beets in 1934.” (D
The important point in connection with the
above provisions is that in order to receive benefit
payments, the growers must comply with the terms of
the written contracts with the workers.
The producers of sugar beets were partic-
ularly cautioned to secure signed receipts from the
laborers for work performed on the 1934 crop. The
Importance of this procedure is for the purpose of
preventing any possibility of disputes regarding
wage claims and disputes . Before the final 1934
payment is made next spring, the growers will be re-
quired to furnish a certificate to the effect that
they have complied with all the terms of the con-
tract Including labor provisions .
^
Where the sugar beet producers and the
laborers cannot come to a satisfactory arrangement
or where there is dissatisfaction, the Secretary of
Agriculture may establish minimum wages for a factory
(1) SUGAR BEET LABOR HEARINGS FOR MICHIGAN, COLORADO
Information for the Press, U. S. Department of Agri-
culture, V/ashlngton, September 18, 1934, pp. 1-2
(2) NEWS DIGEST, Agricultural Adjustment Administra-
tion, December 15, 1934, p. 2
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district after due notice has been given for a pub-
lic hearing at a place accessible to all parties con
cerned.
A committee appointed by the Secretary of
Labor to study the economic conditions in the sugar
beet Industry found that the laborers were under-
paid and sometimes not paid at all. It is this com-
mittee’s estimate that each family of 3.5 workers,
taking care of 7 acres, should have an income of at
least $525 a year in order to maintain a minimum
standard of living. This does not include house
rent which they usually get free and only allows
$5 a year for medical attention and $1.80 for rec-
reation. It was the decision of the committee that
the growers could now pay between $525 and $600 to
an average family as shown above and still have a
larger profit than formerly because of the benefits
they will receive under the Agricultural Adjustment
Act
.
(1) NEWS DIGEST, Agricultural Adjustment Administra-
tion, January 5, 1935, p. 3
(2) THE MONTHLY LABOR REVIEW, pp. 59-60
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It is to be hoped that with these new
arrangements the laborers will be able to earn
enou^ to live comfortably the year round, and at
the same time be forced to keep their children in
school for a longer period. It takes time to make
such drastic changes, but every effort is being
made, especially by the growers who do not want to
lose the benefit payments which the government prom-
ised them if they abide by all the provisions of the
Agricultural Adjustment Act.
In order to get a clearer view of the
amount of labor involved the following is interest-
ing to notice . One Isirge sugar company has announced
that it has increased its permanent organization of
approximately 1,500 employees to about 7,000 to
operate the mills and receiving stations during the
1934-1935 season.
The beet sugar industry of Michigan, Ohio
and Indiana claims to give employment to more than
58,000 workers, utilizing a total of 38,500,000 man
hours of American Labor sinnually . ^ ^ ^
(1) THE SUGAR PRESS, Published by Great Western Sugar
Company, Denver, Colorado, October, 1934, p. 3
(2) THE BEET SUGAR INDUSTRY OP MICHIGAN, OHIO AND
INDIANA, Farmers and Manufacturers Beet Sugar Assoc-
iation, Sagina\v, Michigan, 1934—Bulletin
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Figures are not available to show all the
unskilled and skilled beet sugar workers employed,
but the few figures given above are some indication
of the employment capacity of this important indus-
try to the United States.
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TARIFF ACTS AND RELATIONSHIP OF CANE SUGAR
The principal countries producing sugar
beets are Russia, United States, Germany, France,
Czechoslovakia, Poland, United Kingdom, Italy, and
Spain. Russia has increased her acreage about 400^
over her average of 1921-1925.^^^
The principal countries producing sugar
cane are Cuba, Hawaii, Puerto Rico, India, Java,
Philippine Islands, and Brazil.
In addition to the above countries produc-
ing sugar, almost every country in Europe produces
some sugar for domestic use. Every producing country
is not an exporting country. On the contrary, the
United States, one of the chief sugar producing
countries, produces only about 20^ of her needs.
She must import the other 80^ and, at the same time,
protect her own source of supply against an influx
of sugar at such low prices as to cause the collapse
(1) STATISTICS OF COTTON, SUGAR, AND TOBACCO, U. S.
Department of Agriculture, No. 1347, p. 485
(2) Ibid, p. 491
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of her own industry. What is true of the United
States is true of other countries which do not pro-
duce enou^ to supply their demand.
The principal exporting countries are Cuba,
Dutch East Indies, Czechoslovakia, Philippine Islands,
Hawaii and Puerto Rico. The principal Importing
countries are the United States, United Kingdom,
British India, China, Canada, France and Japan.
It has not been my intention to give the
Impression that the sugar beet is the only source of
domestic supply for sugar which the United States has.
It is the main source and yields the greatest simount;
nevertheless, the cane sugar Industry of Louisiana is
of major Importance to that state. In 1932 she pro-
duced 231,000 short tons of sugar and 15,660,000 gal-
lons of molasses.
From the foregoing it can be seen that the
United States, or any other country similarly situa-
ted, cannot be criticized for trying to become as
self-sufficient as possible in order to minimize her
(1) STATISTICS OF COTTON, SUGAR, AND TOBACCO, U. S.
Department of Agriculture, No. 1347, p. 492
(2) Ibid, p. 487
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dependence upon outside sources of supply for such
a necessary food item as sugar* It has been pointed
out that in times of stress, in times of a possible
cutting-off of our source of supply, it is best to
be prepared. The United States should cultivate and
produce her own sugar, especially as it has been
proved that her geographic location is ideal and her
soil is capable of good results.
At the same time the development of the
sugar beet industry gives employment to home labor,
and with our large population it is necessary that
we foster an industry which gives employment to our
people. By encouraging this industry, other allied
Industries are kept busy turning their wheels, giving
work and a livelihood to many United States workers.
Governments early showed their Interest
in this industry. From the Napoleonic times on, the
sugar beet industry has been assisted by the aid of
tariff barriers against imported sugar; through grants,
subsidies and liberal export bounties. It was the
encouragement of the rulers of Prance and Germany
which gave this new supply of sugar the opportunity
rfi)x. a lol ^Iqqtrs lo edoiwos obxB^tJ/o aoqxr ^ooitafcji-Kiob
boUrticq aQe4 aarf tfl .*ta3J/e aa £t©iJt jbool ifiaaadot^n b
©Idieaoq a lo «I ^sBeicts lo aeml^ nt duo
od dn^d b1 dl ^x^qquB lo ©o’ltrca 'rtm lo llc-^nli^fuo
Jbnfl ddBvl;tI<JO bXi/ori* bo^tJErifT ©cTT .feoTBqe^q ©rf
rteod QBti dl as -rlXfltopqeo ^rrosire ujro "ad aoi/boiq
^d bfiB iBobi B* (toldBOol olLiqB^\o&^ 'xorf dBLid b©voTq
.BdliTBO't boog lo aldaqao ei XIo«
«-.! Ic ^n««:qoroveb exsJbd d;:cj8 add dA
^todBl ^ittoii cd dnorrzolqao aevls "Cfdaj^bni doed iB^ae,
dfidd ^*ts8«oo®n b 1 il noidsIU/qoq ttfiir bnM
'VTo od dnojir^o r qtao aavlp. doiaV "‘idaxrbtil ns ladaol ow
X
boItXs -lendo xX-T-dc-ubnl blitd snisa't.ooaB "rS .aXqooq
l^nXvlg ,2XoSi:w iXsdd giilri'co’d yiA eal*idc;/bfll
. isiojIio'» BPdAdB bad.'td) x**^ boodXXoTJfX s boB sf'xow
dso*i0dci tiorrd bov/odt ^I'lso adn-jimavoO
9fid ^iio candd oXnoeXoqsK add /rc'T''. dX
• lo ftla add badalaas stood asd dood tssi/a
ad/rstg dyfoidd Trcsj^oa bod*xoq^^i daii!.j33S 2*iai-t‘tctf lH*xsd
odd Bfiv dl .raXdfti;;cd d'loqrco XB*iodXX ^^ts eaJbladjLrR
XriBtnd©?) bits oocs'i^ lo aislt/'i odd lo dfTOiaoas'HJOone
XdXs’'d'iocqo odd lo^un lo aidd ovsg doirfw
( 1 ) It isto experiment, to build, and to develop,
questionable whether the industry could have sur-
vived without the financial and legislative support
of these rulers. It was Napoleon’s Intention to
overcome the sugar shortage, to reduce the prevail-
ing price of sugar, and at the same time to make his
country independent. His policy has been copied by
practically every sugar producing country in the world*
During the latter part of the nineteenth
century the European sitiiation became chaotic. Each
country sou^t to Improve her own position through
prohibitive tariffs upon Imports, while she subsidized
her own industry. Each country evolved schemes for
further encoviragement by levying export bounties.
The consumers were taxed heavily in order that export
prices should be lower than domestic prices. Every-
thing was carried to ridiculous extremes and hard-
ships were imposed. The cane sugar industry practically
disappeared and the beet sugar industry grew rapidly.
There was such confusion that attempts were made to
come to some mutual agreement.
(1) G. T. Surface, THE STORY OF SUGAR, p. 116
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It was not until the Brussels International
Sugar Convention of 1903, as has been related In the
second chapter of this thesis, that some order was
established In the sugar Industry. Export bounties
were eliminated and subsidies and tariffs were modi-
fied. As a result of these changes and also many
technical Improvements the cane sugar Industry rapid-
ly regained some of its prestige lost from 1860 to
1900.
Raw sugar entering the United States has
paid duty since 1789 except for four years from 1890
to 1894. Cuba has been given a preferential rate
since 1903. At first the tariffs were Imposed to
assure the United States an additional source of
revenue. Now, however, because it has been found
that it is cheaper to Import cane sugar than to pro-
duce domestic beet sugar, the tariff serves a double
purpose; namely, as an additional source of revenue
and also as a protective measure.
The earliest most significant legislative
act was the Sugar Bounty Act of 1890 which provided
(l) SUGAR INDUSTRY, Poor’s Publishing Company, p
24.
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for a bounty of two cents per pound on domestic beet
sugar. It was to be enforced for a period of fifteen
years from 1890 to 1905. This act was soon repealed
and the Wilson Act of 1894 which was supposed to take
its place was passed, but it did not give adequate
protection to the new sugar beet industry. It
was not until the Dlngley Act of 1897 that there was
a rapid expansion of the beet sugar refineries. By





|1*95 per 100 pounds






Previous to the Dingley Act there were less than ten
factories operating in the United States. The fol-
lowing chart will give some idea of the rapid develop-
ment since that time in the number of establishments,
number of wage earners, value of products, and value
added by manufacture.
(1) G. T. Surface, THE STORY OF SUGAR, p. 117
(2) Ibid, p. 117
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NUMBER AND SIZE OF BEET SUGAR
FACTORIES
1899-1933














1899 30 1,970 $ 7,324 1 2,520
1904 51 3,963 24,394 9,907
1914 60 7,997 62,605 21,206
1919 85 11,781 149,256 62,127
1921 92 13,602 139,110 17,241
1925 89 8,872 132,339 45,301
1929 82 7,496 108,553 37,592 (1)
1933 84 10,656 127,133 51,006
(1) SUGAR INDUSTRY, Poor’s Publishing Company, p* 22
(2) THE STORY OP BEET SUGAR FROM THE SEED TO THE
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As a result of the depression, surplus
production, decreased demand, and last year’s drougjit,
which ruined many acres of planted beets, there was a
general curtailment of the industry. In 1934 there
were 100 factories of which 20 were idle.^^^
In 1898 the United States acquired Puerto
Rico and the Philippines, and established close re-
lations with Cuba. The tariff for which the beet
sugar producers fought, now, unfortunately for the
sugar beet interests, stimulated production in these
Islands. If necessary, these Islands could supply
all the sugar required to satisfy the demands of the
United States*
By the Reciprocity Treaty with Cuba after
the Spanish-American War, the tariff authorities ad-
justed the rates to give Cuba a 20^ advantage over
other imported sugar.
Conditions continued in this manner until
the World War at which time there was a period of sugar
shortage and hi^ prices. After the war, however, the
European sugar producing countries naturally revived and
(1) CENSUS OF MANUFACTURES 1933—BEET SUGAR, United
States Department of Commerce Bureau of the Census, p. 1
(2) SUGAR INDUSTRY, Poor's Publishing Company, p. 25
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expanded their industries and their demand for im-
ported sugar greatly decreased# Cuba, the Philippines
and other similar producers did not stop to think that
there v/ould come a time when, because of excess pro-
duction, they would be in a disastrous economic condi-
tion# Instead, their domestic industries v;ent through
an Intensive period of development aided by subsidies,
tariffs and embargoes# Because of this, Cuba has suf-
fered greatly# (1)
The Hawley-Smoot Sugar Tariff Act, approved
June 17, 1930, gave additional advantage to the island
refiners# Previous to this tariff, it was the policy
of all countries to give greater protection to refined
sugar than to raw sugar, but now this order was re-
versed# To net 100 pounds of refined sugar, 107 pounds
of raw sugar are required# Therefore, by sending into
the United States refined sugar Instead of ray/ sugar,
the islanders paid a duty of $2 #12 for 100 pounds of
refined sugar instead of f2#14 for 107 pounds of raw
sugar from which 100 pounds of refined sugar would be
manufactured# When one considers the amount of sugar
(1) V# D# Reed, THE PRINCIPLES OF ECONOMIC GEOGRAPHY.
p#210
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TBiilch the United States imports, the enormity of this
saving to the island interests of $0*02 for each 100
poimds is obvious. The domestic refiners protested
vigorously, but to no avail* The following chart
Illustrates a section of the provisions of this act:
THE HAV/LEY-SMOOT SUGAR TARIFF RATES
COMPARED WITH PREVIOUS RATES




96® Raws (full rate) $.0250 $*022060
96® Raws (from Cuba)..... 0200 *017648
Refined (full rate)....... 0265 *023900
Refined (from Cuba)*.. .0212 *019100 (1)
It would appear that the cane sugar industry
of Cuba operated at such advantages as to lead the
world in financial success* But in the face of such
advantages, her surplus had accumulated to such a
degree, competition had grov/n, demand had decreased,
and prices had dropped to such an extent as to result
in a sharp curtailment and strict control measures by
Cuba*
(1) SUGAR INDUSTRY, Poor’s Publishing Company, p*25
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The latest move imder the Agricult-ural Adjust-
ment Act is to restrict imports of sugar from the
Territory of Hawaii, the insular possessions, and
foreign countries hy establishing quotas which will
give each section its share of the American market and
prevent any excess sugar from entering this country.
The sugar program is to be financed throu^
a processing tax of $.005 a pound. This is not an addi-
tional tax which would result in an increase in cost to
the consumer. Instead, the tariff on sugar was lowered
from $.025 a pound to $.01875 a pound and a processing
tax of $.005 a pound was levied. (1) The price to the
consumer is, therefore, not affected by the change.
The beet sugar interests in the United States
are strongly organized and as a political support are
of particular Importance to the present Administration.
It is for this reason that actual abolishment of the
sugar tariff or even a substantial reduction in this
tariff is Impossible.
(1) ADJUSTMENT FOR SUGAR BEETS, United States Depart-
ment of Agriculture, October 18, 1934, p.5
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CHAPTER X
AGRICULTURAL ADJUSTMENT ADMINISTRATION CONTROL
President Roosevelt put his own sugar program
before Congress on February 8, 1934 in a special message
which asked that the "politically explosive commodity be
given preferred treatment under the Agricultural Adjust-
ment Act and that the Secretary of Agriculture divide
among producing areas the amount they might furnish for
domestic consumption*" (1) In this speech he stated that
it would be impossible to put sugar on the free list,
suggested that the tariff be cut to equal a processing
tax of about half-a-cent, and that the allotments be
based on the production of the past three years# The
President also suggested the following preliminary and
temporary quotas:
Rav/ value
Continental beets 1,450,000 short tons
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In an order signed by the Secretary of
Agriculture as authorized by the Jones-Costigan Act
made effective January 5, 1935, the quotas for the
calendar year 1935 were established as follov/s:
Raw value
Continental beets 1,550,000.00 short tons









It is interesting to note that the flgoires,
as shown in the President’s temporary quota, do not
differ materially from the final figures adopted by
H. A. Wallace, Secretary of Agriculture. The Secretary
may revise his estimate if future conditions so warrant.
The Agricultural Adjustment Act as amended by
the Jones-^os tlgan Act, May 9, 1934, gives the sug£ir
beet growers approximately 24 percent of the national
market for sugar in 1934.(2) The constitutionality of
this act was upheld by the District of Columbia Supreme
Court. (3) This act sets up a direct relationship
between the government and the farmer. The farmer
(1) RELATING TO CONSUMPTION REQUIREMENTS AND QUOTAS,
United States Government of Agriculture, January 8, 1935
p.2 ^ 9
(2) AN ACT, PUBLIC, No. 213, 73d Congress, May 9, 1934.
Agrlcultural Adjustment Administration.
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enters into an agreement with the government -under
which he receives certain "benefit payments in return
for controlling his production. The refiner is not a
producer and, therefore, is not a party to this con-
tract.
It is the opinion of "experienced men that if
Philippine shipments to the United States had been
checked in time, there would have been little need for
subsequent sugar legislation." (1) The tariff acted as
a subsidy for the Philippine sugar producers and conse-
quently, the Phillipine Islands developed an enormous
sugar production.
The program for sugar beets to run over a
period of three years affects approximately 100,000
grov/ers in the following nineteen states: California,
Colorado, Idaho, Ohio, Illinois, Indiana, Iowa, Kansas,
Michigan, Minnesota, Montana, Nebraska, Nev/ Mexico,
North Dakota, South Dakota, Utah, Washington, V/isconsin,
and Wyoming. The contract provides for a parity return
( 2 )
to the growers on their beet production for 1935 and
1936. Where it is shown to the satisfaction of the
(1) THE SUGAR PRESS, Great Western Sugar Company,
October 1934, p.4
(2) NEV/S DIGEST, Agricultural A.djustment Administration
February 2, 1935, p.4
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Secretary that a loss is suffered because of the payment
of the processing tax on unsold beet sugar for a
previous year, the grower will receive a rebate provided
he has signed the benefit contracted)
In addition to the parity payments on actual
production this contract also provides for partial crop
insurance in the event that acreage has to be abandoned
because of frost, storms, drought or for any other
reason beyond the control of the growers* In this man-
ner the grov/ers will receive over ^15,000,000 more for
their 1934 crop than if they had to sell their crop in
the open market without protection of the Agricultural
Adjustment program. Despite the fact that the drought
and other factors have reduced production more than 30
percent, actual loss in income to the farmers will be a
little more than 5 percent* (2)
For administrative purposes, the program is
based on the factory district as a unit* The acreage
allotment for the individual grower is to be worked out
on his average past production and his percentage share
of the allotment set aside for the entire district*
(1) ADJUSTMENT FOR SUGAR BEETS, United States Department
of Agriculture, October 18, 1934, p*2
(2) UNITED STATES BEET SUGAR PROGRAM ANl^OUNCED AND
REGIONAL MEETINGS IN SUGAR AREAS, News Digest, October 6,
1934, Agricultural Adjustment Administration, p*3
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Local associations made up of representatives of the
local producers will act for the Secretary in all such
matters. (1) Final figures must be sent to Washington
for approval. Regional meetings in the principal sugar
beet producing areas are called in order to acquaint
the workers, producers, processors, and others inter-
ested in the sugar beet program. (2)
At first thou^t it might seem that the estab-
lishment of allotments would be a very difficult under-
taking. Because of complete records of past production
and acreage for all growers in each factory district,
this work is fairly easy. The allotment is based first
on the establishment of eui estimated quota of 1,550,000
short tons of sugar to be produced from beets raised in
the United States. This basic figure is divided propor-
tionately, based on past established figures, among the
districts and then again sub-divided among the growers.
Under the contract which the farmer signs, he
agrees to plant only his alloted share, the amount of
which is based on any of four options (listed below),
in return for benefit payments. This allotment for
(1) ADJUSTIvtENT FOR SUGAR BEETS, Division of Information
Agricultural Adjustment Administration, October 18, 1934
p.3
(2) UNITED STATES BEET SUGAR PROGRAM ANNOUITCSD AND
REGIONAL MEETINGS IN SUGAR AREAS, News Digest, October 6
1934, Agricultural Adjustment Administration, p.3
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each district will vary from 90 to 100 percent of the
1933 acreage* There may be some difference In these
percentages for the individual growers, but the total
must not exceed the total allotment# (1
)
The grower has four options from which to
choose.
”1# Five-Year Averager Average planted
acreage for 1930, 1931, 1932, 1933
and 1934, if beets were planted in
1933 and/or 1934.
2# Four-Year Average: Average planted
acreage for 1931, 1932, 1933, and
1934, if beets were planted in 1933
and/or 1934.
3. Three-Year Averager Average planted
acreage for 1932, 1933, and 1934, if
beets were planted in 1933 and/or
1934.
4. Two-Year Average: Average planted
acreage in 1933 and 1934." (2)
After each grower selects the option which he
thinks will be to his best advantage, the total acreage
for all growers is added and compared to the allotment
available for the entire district. If there is a dif-
ference, the individual grower's figures are propor-
tionately adjusted.
(1) SUGAR BEET PRODUCTION ADJUSTMENT CONTRACT, Form
Sugar 3, October 16, 1934, p.l
(2) ADJUSTMENT FOR SUGAR BEETS, Division of Information
Agricultural Adjustment Administration, October 18, 1934
p.3
OCi o:* C- nr-t'i IZt'H icac
osi^ilf ci oof ef-i^e >cf vA/rt ©'lor'r • e ;4ije'ioB CSOX
lacJoi art:: ^^lawo i;' i! vX-+ ‘lo*^ 30- n.-tnoo'iar
(I ' • ^n»'nr? oils Xr. '0/ t 1 ? jooxo d'on :t ci/tb
*
' I30 'i '. i . jO -'.
/
C '^ B /J'i '‘xvi
*
1% 3 .rrCv
ba .in :!'T 0 :• ;. \.) V /^ in- '
,
•^' c •;
.:i ’ tXq ‘>'T*' wv iX , \ Z bflB
.
? X 'loV "»
li>o :tn'Xq :«vA : o3*a:8vA *13
©’'’‘' tx/-
^XSQX rco'x --j»o'tOB
S06X ill laJ -.L . a't.Gw B^eed i .I-’CX
• V'QC -A ' .-ifT "






^?:*U '1^1 -Mi - 2











. -..^X . -.X-iX r
*
^ n^'i-.





6;: .'falri.v nrXdqo eioel^a 'iJ#«Ar: 1X039 *co;f*'-A
a- oo'X*>a ^ i^B:; -bn ;t-5ad f L'l < ^ a:
^X?wr
.-t rrtixlorfa 9iiT Cj .03 br ?. bab^-B 3 ’ •s-x^v/c'in -U.c -xo t
. a sX . 1 ."-‘-i.-iL.. ax!j:: - .m :oX
a^/aX.tavs
-'i: 'O’i^ B'xa a j'dfTi
*
': l’ xomo'X'^, Xbiaj i.'fri ^ ^ 0^.91
3*1
, .', r ..t ' • , ,
'
.





’ w .-. .
‘-Cei .':I ‘iocOsif;v
fff> *. J I^CSTb^ ^ iXtl *0 flO-i 3XV ^ ^ ^ r » ^
y r




On November 17, 1934, allotments to beet
sugar processors of the entire 1934 beet sugar marlcet**
ing quota of 1,556,166 were announced. (1)
Any person or persons desiring to participate
in the sugar allotment during 1934 and 1935 must obtain
the consent of the Secretary of Agriculture and an
opportunity may be offered to such a party if all the
allotments for that particular district have not been
exhausted and other conditions are favorable . (2)
An example of this was the petition of the
California Sugar Growers Association seeking a market-
ing allotment for 1935 of 300,000 one-himdred pound
bags of refined sugar. The sugar was to be processed
at a sugar beet factory at Hamilton City, California.
The Secretary of Agriculture denied the petition on
the grounds that "the petitioner has not at any time
manufactured or marketed beet sugar and that the plant
which the association proposes to operate has been in
operation only during the years 1908 to 1913, 1918, and
1925, and the operation has not been successful nor
profitable, and that the association has failed to show
that it can or is now prepared to operate the plant." (3)
(1) NEV/S DIGEST, Agricultural Adjustment Administration
November 17, 1934.
(2) SUGAR BEET PRODUCTION ADJUSTMENT CONTRACT, October
16, 1934, p.2
(3) NEV/S DIGEST, Agricultural Adjustment Administration
February 16, 1935, p.2
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Sugar beet growers who sign the production
adjustment contract will receive an advance payment of
$1 per ton on their normal yield per acre multiplied by
the number of their acres planted in 1934, as well as a
final payment of not less than 25 cents per ton to be
made about July 1, 1935.(1)
The follov/ing table Indicates an estimate of
the total income to the sugar beet producers of the
United States for years 1933—1934:
"Estimated refund payments
on processing or floor-
stocks tax $ 2,639,698
Estimated 1934 benefit pay-
ments 13,096,782
Estimated returns from 1934
crop 39.885.780
Estimated total income from
1934 crop and payments $55,622,260
Estimated 1933 Income from
beets 58,651,000/^(2)
As stated earlier in this chapter the loss of
about $3,000,000 as shown above represents an actual
loss in income to the farmers of a little more than 5
percent.
(1) UNITED STATES BEET SUGAR PROGRAM ANNOUNCED AND
REGIONAL MEETINGS IN SUGAR AREAS, News Digest, Agricul-
tural Adjustment Administration, October 6, 1934, p.3
(2) ADJUSTMENT FOR SUGAR BEETS, Division of Information
Agricultural Adjustment Administration, October 18, 1934
p.5
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With the establishment of quotas which limit
the American market to the Territory of Hawaii, the
insular possessions, and foreign countries, each source
of supply will have its fair share based on past experi-
ence# The sugar program, with its refunds and benefits,
will be financed by the levying of a 1,005 processing
tax on each pound of sugar entering the United States#
Another important part of the sugar program
concerns itself with the labor conditions in the beet
fields# The employment of children under 14 years of
age is prohibited and children from 14 to 16 are en-
joined from working more than 8 ho\irs a day# Minimum
.wages and improved housing conditions are discussed in
Chapter VIII, ”The Labor Problem#”
In order to facilitate the payment of benefits,
disbursing offices have been established# The establish-
ment of such disbursing offices depends upon the time
the farmers sign their contracts# February 16, 1935 was
the closing date set for the signing of the beet produc-
tion adjustment contracts# (1) The establishment of
these offices will greatly reduce the time elapsing
between the forwarding of the contracts and the payment
(1) NMS DIGEST, Agricultural Adjustment Administration,
February 2, 1935, p#4
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of the "benefits* The Denver office will handle payments
the western sugar "beet states^ while the East Lansing
office will take care of the eastern sugar beet states. (1)
Other offices established are the New Orleans
office which will handle the work on sugar cane adjust-
ment contracts, and the San Juan office which will
handle the Puerto Rican contracts* (2)
Farmers, who have already signed their con-
tracts and have had them certified, received their first
check about Christmas time* The first sugar beet adjust-
ment checks, amoimting to ^^8,972, were sent to 100 pro-
ducers in the vicinity of Ogden, Utah. If these pro-
ducers comply with their contracts they will r eceive
their second Installment during the 1935 season. (3)
By February 16, 1935, checks amounting to $990,833 have
been mailed to United States farmers cooperating in the
sugar beet adjustment program. (4)
(1) ESTABLISH SUGAR PLAN DISBURSING OFFICES, News
Digest, Agricultural Adjustment Administration, October
27, 1934, p.3
(2) Ibid.
(3) NEWS DIGEST, Agricultural Adjustment Administration,
December 29, 1934
(4) NEWS DIGEST, Agricultural Adjustment Administration,
February 16, 1935
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In conjunction with the proper function of
this act many forms must be filled out, signed and re-
turned to Washington, The following are but a few:
Form Sugar 3 -—Sugar Beet Production Adjustment
Contract
Form Sugar 6 -—Bond of Treasurer of Sugar Beet
Production Control Association
Form Sugar 7 -—Sugar Beet Production Adjustment
Contract Supplement No* 1
Form Sugar 8 -—Sugar Beet Production Adjustment
Contract Supplement No* 2
Form Sugar 12-—Certificate of Organization Meeting
of the Board of Directors of the
Sugar Beet Production Control
Association
Form Sugar 13-—Certification By County Agent
Form Sugar 17-—1933 Producers* Agreement As To
Future Land
Form Sugar 18--Single-Unit Joint Compliance
A-greement
Form Sugar 19-—Consent to Joint Operation By
Tenant
Form Sugar 22-—Monthly Certificate of Expense
For Personal Services
Form Sugar 24a-Monthl7 Certificate of :i.xpenses
For Personal Services And Travel (1)
A review of the provisions of tills act seems
to indicate that the beet sugar interests are now fully
(1) Appendix—Headings of forms which I have on hand
sent to me by the United States Department of Agricul-
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protectsd against natural losses and in addition are
encouraged by subsidies or payments*
It is a knov/n fact that the price of sugar in
the open market is the London price* If the countries
outside our controlled program continue to expand and
flood the world market with surplus sugar, the prices
will naturally fall. The question is, what will happen
to the American market and to the domestic sugar beet
industry if, after the three years pass, the control
plan is discontinued? V/111 the industry be strong enough
to survive? What will be the Cuban situation three years
from nov/? I cannot answer these questions. Time alone
can tell. This industry has, however, established its
worth, as I have shown in previous chapters and will
sum up in my last chapter* The sugar beet Interests
are strong, resourceful and aggressive in their own
states as well as in V/ashington and can be depended
upon to fight for their industry*
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In early days the use of sugar was considered
a luxury, but with the development of large scale pro-
duction of the cane and beet sugar industries, the
price of sugar dropped until it came within the reach
of all people* A factor which contributed to the
price reductions was the keen competition among the
refineries* It was now a question of the survival of
the strongest, or perhaps the most daring*
A pooling agreement was formed in 1887 which
resulted in the "Sugar Trust*" (1) The methods which
this trust used were not above question and in a very
short time it gained control of 90^ of the refineries*
Instead of lowering the price of sugar to the public,
it raised the price and the refiners reaped enormous
profits* Because of government investigation on behalf
of the United States and the few remaining Independents,
this trust was declared illegal in 1890* (2) The Sugar
Trust gave little attention to the beet sugar Industry
of the west; nevertheless, it did influence the price
of beet sugar sold on the market*
(1) G* T* Surface, THE STORY OP SUGAR, p*207
(2) SUGAR INDUSTRY, Poor*s Publishing Company, p*14
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The parties Involved in the dissolved Sugar
Trust immediately formed the American Sugar Refining
Company. They immediately resolved to obtain control
of their competitor, the beet sugar industry, and put it
out of business. They purchased sugar beet plants and
promptly dismantled them. In 1908 the Government brought
action against the American Sugar Refining Company for
violation of the Sherman Anti-Trust Law and for fraud
in shortweighing for customs duties. (1)
The American Sugar Refining Company immedi-
ately changed part of its policy and disposed of a
large part of its investments in the beet sugar com-
panies. Many other suits were entered against this
company by private interests and it was not until 1922
that the litigations were ended. (2)
The next step in consolidation was for the
purpose of combating unfair competition due to over-
production, secret rebates, and price concessions to
favored large buyers. In 1928 more than fifty corpora-
tions and individuals formed The Sugar Institute, Inc.
which adopted a code of ethics for all members. Before
(1) SUGAR INDUSTRY, Poor’s Publishing Company, p.l4
(2) Ibid, p. 14
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this code was adopted. It was submitted to the Depart-
ment of Justice for criticism and revision. By 1929
dissatisfaction was apparent and the members of this
association were charged with price fixing contrary to
the Sherman Anti-Trust Act. An investigation was ordered
and a petition for its dissolution was brought in
March, 1931.(1)
The petition for the dissolution of the Sugar
Institute, Inc., members of which do a half-billion-
dollar business yearly, was denied on October 9, 1934
by Federal Judge Julian V/. Mack, but the injunction
sought against allegedly illegal actions was granted.
Judge Mack held:
”The defendants have engaged in an unlaw-
ful combination and conspiracy, which has
unduly and unreasonably restrained trade
and commerce in sugar among the several
States and the District of Columbia in
violation of the Sherman Anti-Trust Act. ”(2)
In 1931 an American lawyer, Mr. Thomas L.
Chadbourne of New York became Chairman of a relief com-
mittee sponsored by American Banks to aid the sugar
Industry. The result was an international agreement
(1) SUGAR INDUSTRY, Poor*s Publishing Company, ,p.l5
(2) SUGAR INSTITUTE, INC. NOT TO BE DISSOLVED, The
Boston Globe, October 9, 1934
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whereby surplus stocks were to be segregated and mar-
keted over a period of five years and at the same time
production was to be controlled during these five years.
This Chadbourne Plan is a remarkable example of inter-
national cooperation after months of bickering. The
weakness in this plan is that all sources of supply were
not controlled, as for example the American beet growers’
production was not reduced. Either this plan or a simi-
lar plan is necessary if the world sugar Industry is to
be saved from extreme International competition and
over-production. The results of the Chadbourne Plan
naturally affect the sugar beet Industry in the United
States even though the United States is not a member. (1)
At present the Agricultural Adjustment Act
controls the production and marketing of sugar in the
United States for a period of three years.
With the marketing allotment controlled, the
actual selling to the consumer is of utanost importance.
There has been a decrease in demand due largely to the
diet fad which has swept the country. This fad
is slowly passing, but its effects have been keenly felt
(1) V. D. Reed, THE PRINCIPLES OP ECONOMIC GEOGRAPHY,
pp.210-211
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by the sugar Interests. The sugar companies are now
working tov/ard. Increasing the demand. They have
launched extensive advertising campaigns through the
direct mailing of letters, folders, bulletins and
pamphlets to the general public. The sugar companies
also advertise in magazines, newspapers and on the aJLr.
Over a year ago the sugar beet Industry
started an intensive cooperative campaign in an effort
to Increase its sales by encouraging a favorable atti-
tude toward beet sugar and toward tariff protection. (1
)
A few of the points emphasized in this advertising cam-
paign are:
1. All sugars are alike in taste, food
value and appearance in their refined
state.
2. The sugar beet Industry is a necessity
as a national defense against a short-
age of a necessary food staple.
3. By competition with cane sugar this ind-
ustry tends to keep prices down low.
4
4. The buying of beet sugar by the general
public keeps money in circulation at
home©
5. This industry gives work to American
labor and the use of beet sugar is a
patriotic support of American stan-
dards of living and workmanship.
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6* Sugar from beets is refined in up-
to-date American factories#
7# Beets are grown on American farms
by American farmers*
8# Sugar from American beets costs no
more than imported sugar* (1)
One folder which I have before me is headed,
"What You Should Know About Sugar" and another, "Use
Beet Sugar# Help Bring Agricultural and Industrial
Prosperity Back to the United States by Using Beet
Sugar Grown by American Farmers on American Farms and
Processed in American Factories by American Labor#"
These folders are attractively designed in colors for
emphasis#
In addition to advertising, the appearance of
the sugar package was greatly Improved# The purpose of
this is to appeal to the consumers through its attrac-
tiveness and at the same time impress upon the con-
sumers the cleanliness and convenience of packed sugsir#
A broker or commission agent holds an impor-
tant position in the marketing phase of the sugar Indus
try# He negotiates sales to groceries, wholesalers and
specialized distributors# (2
)
(1) Advertising data issued by The Great Western Sugar
Company, Denver, Colorado sind by the Farmers and Manu-
facturers Beet Sugar Association, Saginaw, Michigan.
(2) SUGAR INDUSTRY, Poor*s Publishing Company, p#25
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The beet sugar Interests have long realized
that their gTQ&test market is in the V/est, near their
source# The reason for this is that the cost of^ trans-
portation by rail is too expensive to permit beet sugar
to compete with cane sugar in the East*
In addition to large producers attempting to
control the sources of supply, large users of sugar in
other industries, such as the Vto* Vifrlgley, Jr. Company,
also control their own sugar source. This has not been
found to be very successful since the World War as it
is more profitable to purchase such enormous require-
ments in the open market. (1)
I have touched upon some of the influences
which affect the price situation of beet sugar. There
are the serious epidemics of root rot and curly top.
There is also the great fluctuation of acreage devoted
to sugar beets caused by competing crops. Then the
sugar beet crop is a cash crop and while this has the
advantage of a quick turn-over of cash, there is some
uncertainty as to price. (2) Great strides have been
taken in the control of serious epidemics and the
(1) SUGAR INDUSTRY, Poor’s Publishing Company, p.25
(2) ROOT AND TUBER CROPS—UTAH, The Chamber of Commerce
and Commercial Club, Information Department of Salt Lake
City, Utah, 1934, p.2
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Agricultural Adjustment Act is assisting the sugar beet
industry in its competition with imported sugar. The
domestic price of sugar is also influenced by the world
price as determined by the supply and demand outside
our bo\indaries. Nevertheless, the important point is
to increase the demand and in this the sugar interests
are tireless.
tieo(S ‘lav.a Jn'i '' ^oA iaaittfawfbA Ie*ix/iXi/Ox*igA
ouT .'wgt/e ba^'ioqflil nol^ictoqaioo a^t nt
M'lov arii booaeirX'lfit o -Sb aX 'tapirs to solnq old zBiacb
e^j^.Qdrrc. bwiaeb tii» jrf# baalxnaitab aa oolTcq
N
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The financial arrangements between the farmers
and the refineries are closely interwoven from the time
the contracts are signed. These contracts are signed
before the farmers plant their acres of land, as the
refineries are actively interested from the time of the
selection of the seeds, through the planting of the
seed, the harvesting of the beets to the refining and
marketing of the finished product—sugar.
Previous to 1933 the refineries contracted
to pay the farmers a definite amount for the harvested
beets plus a percentage of the price realized in the
market above a stated figure. The refineries took the
risk of falling prices. This was the only way in which
the farmers would sign; otherwise they would plant a
different crop. But nov/, with the low prices received
from possible competing crops, the farmers are nov/ sign-
ing contracts with the refineries v/hich give the farmer
a percentage of the price the refinery receives from
the sale of the sugar. The risk is nov/ partially trans-
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to the refineries. If, in later years, the price of
sugar should rise, the farmers will gain and the re-
fineries will receive proportionately lower returns. (1)
In the previous chapters I have discussed the
many ways in which the refineries assist the farmers
throu^ scientific research, experiments, and actual
field assistance. It is to their mutual advantage that
the farmers eventually harvest a large sugar beet crop
of high sugar content.
The farmers are assisted in their selection
and time of crop rotation, in the control of diseases,
in obtaining a sufficient labor supply, in methods of har-
vesting as well as in financial problems.
Under the Agricultural Adjustment Act a great
many of the farmers^ financial difficulties are solved
through the receipt of benefit payments from the Govern-
ment. The contracts which the farmers make wit±i the
Government has nothing to do with contracts which they
make with the refineries. The only point of contact is
that the refineries cannot contract with the farmers
for more acreage than has been allotted to them in their
(1) SUGAR INDUSTRY, Poor’s Publishing Company, p.9
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contracts with the Government and, therefore, the
refineries cannot market more than the allotments per-
mitted for the respective districts*
The beet sugar refineries had some profitable
years, but, with the recent decrease in demand and keen
competition, prices have fallen. "Based on the average
earnings and average invested capital, the average rate
of retiirn between 1925--1932 on domestic beet was 3.44^."
( 1 )
This, it is true, is not a large return, but the depres-
sion had- set in and it is hard to Judge its possibil-
ities.
Fixed charges have not presented a serious
problem as it is the usual practice in the sugar indus-
try^ to write them off the books as soon as possible.
The bond issues have not been materially Increased for
any length of time and, therefore, are not a cause of
undue uneasiness. (2)
A recent practice of the sugar beet producers
to draw on their surplus because of continued poor earn-
ings, in order to pay dividends on large Issues of pre-
ferred stock, is not recommended. It is expected that
(1) SUGAR INDUSTRY, Poor*s Publishing Company, pp.26-27
(2) Ibid, pp. 26-27
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with the new controlled policy in operation and with
a larger market for their product some of this finan-
cial trouble will be lessened. With the continued
poor earnings, some uneasiness was felt because of the
funded debt, but this is not serious as the funded
debt is not a large element in the sugar beet industry.
I have not cluttered up this thesis with un-
necessary pictures and charts, but the follov/ing ex-
tracts from exhibits compiled by Poor's Publishing
Company (1) are of Interest and of valuable assistance
in obtaining a clearer idea of the financial problems
of this important industry.
FINANCIAL STATISTICS OF FIVE BEET SUGAR COMPANIES
ASSET ANALYSIS
Dollar Totals in Thousands
Total Assets
Fixed Assets
% Fixed Assets to
Total Assets
Current Assets




















(1) SUGAR INDUSTRY, Poor's Publishing Company, pp.27,
28,29,30
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EARNINGS AND DIVIDENDS OP FIVE BEET SUGAR COMPANIES
Dollar Totals in Thousands
Total Earnings Before
1925 1929 1932
Fixed Charges $15,002 $8,867 $-3,051
Fixed Charges










in Dividends 60.22 83.84 Nil (From)
Reinvested Earnings 5,729 1,258 4,899 (Surplus
)
Total Invested Capital 151,392 146,026 123,592
% Return on Investment 9.91 6.07 Nil
COMBINED CURRENT ASSETS AND CURRENT LIABILITIES
OF FIVE SUGAR BEET COMPANIES
Dollar Totals in Thousands
1925 1929 1932
Total Current Assets W?7758 $64,612 $557X00
Cash and Equivalent 19,955 7,990 5,383
% Cash and Equivalent
to Total Current
Assets 26.69 12.37 9.77
Receivables 4,753 5,153 4,163
% Receivables to Total
Current Assets 6.36 7.98 7.56
Inventory 43,153 46,064 39,614
% Inventory to Total
Current Assets
Total Current Liabilities 11,325 17,321 17,201
Current Ratio 6.6 to 1 3.7 to 1 3.2 to 1
Net Working Capital 63,429 47,348 37,897
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FINANCIAL STATISTICS OP FIVE SELECTED SUGAR COMPANIES
CAPITAL STRUCTURE
Dollar Totals in Thousands
Funded Debt
% Funded Debt to Total
Invested Capital
Preferred Stock















A study of the inventories in the financial
statement will show that they are perhaps unnecessarily
large, but the fiscal year of the leading sugar beet
refineries ends in February and March, which is the same
time that the slicing season ends and the marketing of
the nev/ crop is not yet well under way. Naturally the
current liabilities, because of this fact, also appear
very large.
Improved conditions, larger sales volume, and
more cash are expected in the near future. Nationalism
is the motto of this Industry and, if the people respond
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The greatest danger in the sugar industry is
over-production with its resultant low prices# The
Agriculttiral Adjustment Act now controls and limits
production# This, consequently, will check low prices#
The important problem is to increase the con-
sumption of sugar, especially beet sugar, and with the
aid of advertising it is expected that this will be
possible# Though sugar is used in the preparation of
many luxuries, it is a necessity in our diet# It
supplies essentially the same human needs as potatoes
and, measured in calories, a pound of sugar is equivalent
to nearly six pounds of potatoes# (1)
A paragraph in the folder
,
"What You Should
Know About Sugar" states:
"In the average diet sugar costs only
6 per cent, but supplies 18 per cent
of the total energy furnished by our
food# Sugar is a carbohydrate, of
the class of foods that produce heat
and muscular energy# It is quick-
acting, easily and completely digested
and relieves exhaustion#
"Particularly children and men doing
active, hard work need sugar#" (2)
(1) WHAT YOU SHOULD KNOW ABOUT SUGAR, The Great Western
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The example of advertising as shown above is
indicative of the efforts on the part of the beet sugar
industry to increase consumption and provide additional
markets for their product.
I have shown how the sugar industry of the
world is interwoven with the economic, social and polit-
ical policies of government* Each country is subsidiz-
ing her domestic industries through benefit paynents and
extreme tariffs* This is at the bottom of over-produc-
tion and, powerful international control (Chadbourne
Plan), as well as domestic control (Agricultural Adjust-
ment Act), are necessary to prevent disaster due to
accumulated surpluses, flooded markets and lowered prices*
Economically and geographically, the United
States market enjoys a certain isolation as far as sugar
is concerned* Nevertheless, the world price of sugar is
the London price, and if the market is flooded, as was
recently the case in the Philippines and Java, prices
will drop even in the United States* The three-year
control plan under the Agricultural Adjustment Adminis-
tration is a constructive attempt to strengthen the
sugar industry in the United States, its possessions and
Cuba*
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The benefits of the beet sugar industry to the
United States are numerous, a brief summary of which are
the following:
1» This industry fills a local need in
making the United States self-sufficient#
2# It is valuable as a cash product-
cash for beets, cash for silage, and
cash from by-products#
3# Its nutritive by-products, tops and pulp,
are valuable for feeding stock# The
by-products of an aversige acre of sugar
will produce 300 pounds of dressed beef
or lard»(l)
4# It stimulates scientific farming and
refining which carries over to other
farming industries#
5# Crop rotation is beneficial to the
fertility and productiveness of the
soil#
6# The sugar beet Industry stimulates
other correlating Industries such as
cheese factories, dairy farms, feeding
pens#
7# It is Important in the employment of
capital and labor# In 1933, the wages
paid to factory wage earners, not in-
cluding salaried officers and office
employees, amounted to $10,969,646 # (2)
8# The development of this industry fur-
nished new markets for the use of
coal, coke, petroleum, sugar bags,
tv/ine, line rock, gas, electric to
the sum of $76,127,188.(3)
(1) Nell Kelly, BEET SUGAR COMPLETES THE CIRCLE, Progress,
p#45
(2) CENSUS OF RiANUFACTURES: 1933—BEET SUGAR, United
States Department of Commerce, Washington, D. C#, p.l
(3) CENSUS OF MANUFACTURES: JULY 24, 1934- -BEET SUGAR,
United States Department of Commerce, Washington, D# C#,p#l
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9* This industry stimulates transpor-
tation, banking, all kinds of mercan-
tile business throughout the community.
10. It uses refinery supplies, repair ma-
terials, machinery and equipment, chemi-
cals. It, thus, indirectly, is impor-
tant in the use of capital and labor in
other industries.
11. This industry is a source of revenue to
the government through tajcatlon.
As has been emphasized before, this industry
is most advantageous to the United States in that
sugar can be produced entirely through the utilization
of American capital, land and labor.
The establishment and development of the
beet sugar Industry has been an uphill fight. It is
true it has to be protected and assisted by the
Government. That is not a reason for its abolishment.
Nor is the argument that sugar can be imported for
less than what it costs to produce it locally any
reason that the industry should be annihilated. Its
Importance to American agriculture and American people
exceeds its drawbacks. It is emerging a soimd and
efficient Industry worthy of the support of the
American people.
(1) THE BEET SUGAR INDUSTRY OP MICHIGAN, OHIO AND
INDIANA, Farmers and Manufacturers Beet Sugar Association
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T/Vhat will happen after the three years ’
control plan Is ended I cannot foretell* It is
hoped and expected that the sugar beet industry in
the United States will have become very strong and
very efficient* Some plan of protection against im-
ported sugar will have to be formulated at that time,
as it is unfair to expect us to compete with imported
sugar produced by underpaid laborers* Will the plan
be continued? Will another plan be developed? Or,
will the sugar beet industry find itself vinprotected?
I do not believe that this can possibly happen. The
industry is too important to the United States and
the representatives of the industry in Washington
are competent, efficient and aggressive. This indus-
try must and will survive.
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The Chamber of Commerce and Commercial Club of
Salt Lake City, Utah
Farmers & Manufacturers Beet Sugar Association,
Saginaw, Michigan
Punk & Wagnalls Company, New York City, New York
The Great V/estern Sugar Company, Denver, Colorado
The National City Financial Library, New York City,
New York
Poor *3 Publishing Company, New York City, New York
Time, New York City, New York
United States Beet Sugar Association, Washington, D*C.
United States Department of Agriculture
Agricultural Adjustment Administration
Bureau of Agricultural Economics
Bureau of Plant Industry
Bureau of Foreign and Domestic Commerce
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PRODUCTS, BY KIND, QUANTITY, AND VALUE: 1933 AND 1931
Aggregate value ------
Sugar:
Total tons ( 2, OCD pounds )- - - - -








Total tons ( 2, 000 pounds ) - - - - -
Total value -----------
Discarded from desugarization process
(exclusive of that used for molasses
beet pulp)--
Tons- --------- -----
Value - -- -- -- -- -- -- -





Total tons (2,000 pounds) - - - -
Total value -----------










































Other products, value #865,424(2) #633,763(2)
(1) Includes data for a small quantity of pressed beet pulp, the
tonnage and value of which can not be shown without disclosing
the production of individual establishments.
(2) Includes value of molasses sold or transferred to other factories
for desugarization, as follov/s: For 1933, #732,433, value of
177,681 tons; for 1931, #617,246, value of 153,429 tons.
(*) CENSUS OF MANUFACTURES: 1933, U. S. Department of Commerce
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